Mujiuh T. Cmeeuuueeuh 
Hede/bKo Todopoeuh 
Mujiuh Pudoeuuoeuh 
Bnadau ffyu ( uh 
Mujiuh MujieuKoeuh 


EeozpadcKa 

uiKOJia 

Memeopojiozuje 

CeecKa 6 


Belgrude School of Meteorology 
Volume 6. 

Eeozpad, / 7522. zoduna (2013.) 

Belgrade, According to Serbian Calendar 7522 nd year. 



Biblioteka : Naucna istrazivanja 
Autori 

Milan T. Stevancevic 
Nedeljko Todorovic 
Milan Radovanovic 
Vladan Dude 
Milan Milenkovic 

Beogradska skola meteorologije 

Sveska 6. 

Belgrade School of Meteorology 

Volume 6. 

Izdavac Milan T. Stevancevic 
Kompjuterska obrada 
Vladimir i Dejan M. Stevancevic 
St amp a: “LOG” Beograd 
Direktor Rasa Ivanovic 
Prevod na engleski 
Jelena Radovanovic 


CIP - KaTa.iormamija y nv 6.111 Kami jn 
Hapofliia oiio.'iiioiCKa Cpdiije, Beorpaa 
551.5(082) 

BEOrPA^JCKA uiKOjia \ie i topiuioi iije. Cb. 6 = 

Belgrade School of Meteorology. Vol. 6 / 

Mii.iaii T. CTeBaHneBHh ... [h ip. ] ; [prevod na engleski Jelena Radovanovic]. - 

Beograd : 

M. T. Stevancevic, 2013 (Beograd : Log). - 
407 CTp. : HJiyCTp. ; 24 cm. - (Biblioteka 
Naucna istrazivanja) 

I'a ioBM na cpn. h/hjih eHrji. je in I,\ . - Tckct 
hnp. h jiaT. - CjmKe aympa. - TnpajK 150. - 
Biid.nnoi paijinja y3 nujc.niiie paaoBe. - 
Abstracts. 

ISBN 978-86-904985-8-1 

1. CTeBaHHeBHh, Mn.ua h t., 1937- [ayTop] 

[H3A3BaH] 

a) MeTeopojioriija - 36 ophhum 
COBISS.SR-ID 197998092 


© 2013 All Rights Reserved. The materials created, authored and/or prepared by 
Belgrade School of Meteorology are copyrighted. These available materials are 
considered intellectual property and are intended for use for educational, academic, 
and research purposes and are not intended for commercial use. 



Eeozpadcm uiKOJia Mem eopoji ozuje 1 


Cadpjtcaj: 

Ilpedzoeop 3 


1. Teorijske osnove vrtloznih vetrova 13 

Theoretical bases of swirling winds 

Milan T. Stevancevic 

I. Uvod 15 

2.1. Geoefektivna pozicija 17 

2.2. Radijalna brzina cestica Suncevog vetra 19 

2.3. Hemijski sastav cestica Suncevog vetra 21 

3.1. Regionalna magnetna polja Sunca 25 

4.1. Prenos energije kroz interplanetarni prostor 35 

4.2. Unutrasnja struktura strujnog polja 41 

5.1. Kretanje cestica duz linija interplanetarnog magnetnog polja 43 

6.1.1. Teorijske osnove bezicnog prenosa energije 53 

6. 1.2. Medusobni uticaj dve konture 57 

6.2.1. Magnetski moment 61 

6.3.1. Moment sila 67 

7.1.1. Dejstvo elektromagnetne sile 75 

8.1. Prodor cestica u atmosferu 77 

8.2. Elektromagnetni prodor u atmosferu 77 

8.3. Fizicki prodor u atmosferu 81 

9. 1. Prirodne makroskopske sile 89 

10.1. Teorijske osnove vrtloznog kretanja vazdusnih masa 93 

II. 1. Kolicina kretanja 97 

11. 2. Faktor proklizavanja 103 

12.1. Radijalni vetrovi 105 

13.1. Vrtlozni vetrovi 107 



2 


Heliocentricna meteorologija 


14.1. Nastanak polja visokog i niskog atmosferskog pritiska 11 1 

14.1.1. Horizontalna raspodela polja visokog i 

niskog atmosferskog pritiska Ill 

14.1.2. Vertikaina raspodela polja visokog i 

niskog atmosferskog pritiska 115 

15.1. Ugao uvodnika kod harikena 125 

15.1.1. Odredivanje iokacije nastanka harikena 125 

16.1.1. Hariken ne moze da se javi u blizini 

geomagnets kog ek\>atora , 133 

16.1.2. Hariken ne moze da se javi na kopnu 135 

17.1. Nastanak regionainih i iokainih elektricnih polja u 

atmosferi Zemije 137 

18.1. Temperatura vrha obiaka 145 

19.1 Harikeni 155 

19.2. Uvodnik 165 

19.3. Napajanje harikena 165 

20.1. Tornada 169 

20.2. Nastanak tornada i ugao uvodnika kod tornada 171 

20.3. Stvaranje potpritiska u tornadu 175 

21.1. Struktura harikena i tropskih oluja 179 

21.2. Mikrostruktura harikena 191 

22.1. Brzine vazdusnih masa kod harikena i tornada 193 

22.2. Raspodela diferencijaine brzine vazdusnih masa 

kod harikena 195 

23.1. Nastanak OKA harikena 199 

24.1. Teorijska osnova atmosferskog pritiska 203 

25.1. Mikrostruktura protonskog dela harikena 213 

26.1. Anaiize harikena u toku 2012. godine 225 

27.1. Up or edne anaiize 227 

27.2. Uticaj brzine Suncevog vetra na intenzitet harikena 241 

27.3. Istrazivanje uzroka zasto tropska oluja nije 

pres la u stadijum harikena 247 

28.1. Pad temperature vrha obiaka 253 

29.1. Eiektricno poije 263 

30.1. Elektronski deo harikena 271 

31.1. Inicijaini udar kolicine kretanja 279 

32.1. Zakijucak. 282 



EeozpadcKa umona Memeoponoeuje 3 


2. MANAGEMENT OF THE NATURAL RESOURCES AND POSSIBILITY 

OF IMPRO VING PRE VENTION ON THE BASIS OF NE W 
SCIENTIFIC NOWLEDGE 283 

Milan M. Radovanovic 

3. Astrophysical Hypothesis of Forest Fires with 

Special Regards on Baikal Lake Region 293 

Milan M. Radovanovic 

4. The heliocentric Analysis of forest fire in south Europe 

on July 14th 2011 305 

Milan M. Radovanovic, Joao F.P Gomes, 

Gorica B. Stanojevic, Misko M.Milanovic, Milan T. Stevancevic 

5. CpncKU mjteudap Kao Kynmypuo u ucmopujcKO uacjtel)e 

cpncKoe uapoda u CpncKe IIpaeocjiaeHe Ifpuee 323 

Mujian T. Cmeeameeuti 

6. 3anucu o epeMeuy y ntomiOM deny eoduue 7521. (2012.) 

BpeMeucKe npunuKe y Eeoepady od 02. anpuna 

do 25. OKmodpa 349 

Hede/bKo Todopoeuti 

7. 3anucu o epeMeuy y xnaduoM deny eoduue 7521. (2012.-2013.) 

BpeMeucKe npunune y Eeoepady o/i 26. OKToOpa 2012. 

ao 04. anpnjia 2013 355 

Hede/bKo Todopoeuti 

8. JIucmame duen>ee Kecmeua 359 

EenetuKe BnaduMupa JaKiuuhay nepuody 1876-1899 

Hede/bKo Todopoeuti 

9. IIoHoejbueocm monnux nema y Eeoepady 363 

Auanu3a 6poja daua ca uajeutuoM dueeuoM meMtiepamypoM 
jeduaKOM unu eehoM od 35 cmeneuu 

Hedejbxo Todopoeuti 



4 


Heliocentricna meteorologija 


10. JlamyM nocjiednez cueza u cnemiioz noKpueana 

y Eeozpadyy nepuody 1991-2013 369 

Hede/bKo Todopoeuh 

11. fluHdMUKa mponcKux hukjiohu u zjiodajino omonjbaeane 371 

Bjiadcm ffynuti 

1. Yeod 372 

2. Ea3a nodamaKa it jvtemodojiozuja ucmpajtcmawa 374 

3. ffodujemi pe3yjimamu u pai.Mampaiha 375 

4. SaKjbynaK 379 

12 . Cy unea a aKinudiiocm u zydap (LYMANTRIA DISPAR L.) 

y Cpdujuy nepuody od 2010. do anpuna 2013. zoduue 381 

Mwian MwieHKoeuh 

1. Yeod 382 

2. Mamepujaji u jviemode 383 

3. Pe3yjimamu u ducKycuja 383 

4. SaKjbynaK 389 

13. MemeopojiouiKa .uepeiba u ocMampana 
BnaduMupa Janmuha y Eeozpady 

(Cenan) od 1848. do 1899. zoduHe 391 

BnaduMup EwiaK, llede/hKo Todopoeuh 



EeoepadcKa luKona Memeopojiozuje 


5 


EeozpadcKy uiKOJiy Memeoponozuje ocHoeajiu cy 2006. eodum: 



Milan T. Stevancevic, 

B. Sc. E. Eng. 



Nedeljko M. Todorovic, 

diplomirani meteorolog 



dr Milan Radovanovic 

direktor Geografskog instituta “Jovan 
Cvijic Srpska akademija nauka i 
umetnosti SANU 



dr Vladan Ducic 

redovni profesor, 

Geografski fakultet, Beograd. 




6 


Xe-iuoneumpumia Memeopojioeuja 


Autori : 

- Milan T. Stevancevic, 

B. Sc. E. Eng., 

- Nedeljko M. Todorovic, 

diplomirani meteorolog, 

- dr Milan Radovanovic, Direktor Geografskog instituta “Jovan 
Cvijic “, Srpska akademija nauka i umetnosti SANU 

- dr Vladan Ducic, 

redovni profesor, Geografski fakultet, Beograd. 

- dr Milan Milenkovic, Geografski institut “Jovan Cvijic Srpska 
akademija nauka i umetnosti SANU 

- Protojerej stavrofor dr Ratomir Milosevic, 

Srpska Pravoslavna Crkva; 

- dr Dragana Vujovic, University of Belgrade, Faculty of Physics, 
Department of Meteorology, Serbia; 

- dr Mira Paskota, Un iversity of Belgrade, The Faculty of Transport 
and Traffic Engineering, Serbia; 

- dr Bosko Milovanovic, Geographical institute “Jovan Cvijic”, Serbian 
Academy of Sciences and Arts, Belgrade, Serbia; 

- Natasa Marjanovic, 

diplomirani geograf Geografski fakultet, Beograd; 

- Radovan Damjanovic, 

diplomirani istoricar, profesor istorije; 

- Gorica Stanojevic, 

diplomirani geograf, Geografski fakultet, Beograd; 

- Jelena Lukovic, 

istrazivac saradnik, Geografski fakultet Univerziteta u Beogradu. 

- mr Dragan Buric, 

- BnaduMup Eujiuk, istrazivac. 


Saradnici: 

- Jelena Radovanovic, profesor engleskogjezika i knjizevnosti, 

- Ivana Damjanovic, diplomirani filolog, 

Grupa svetska knjizevnost i teorija knjizevnosti, Beograd; 

- Slobodan M. Filipovic, diplomirani etnolog, Beograd 

- Ana Doptjeeuh, cmydenm Ourorouikoz faKyRmema y Eeozpady, 
cnojbuu capadnuK IJoRumuKe (tpomopenopmep), XpaM Ceemoz Caee. 



EeozpadcKa uiKOJia Memeopo.iozuje 


7 


Ilpedeoeop 

Pacyf)MBaiL>c HeonrepeheHO BaacehHM on inrei ipwx Bahcn h m 
HayHHHM nocTaBKaMa npeqcTaBiba H 3 a 30 B 3 a CBaKor npeqaHor 
HCTpa>KHBaHa. TaicaB npncTyn, reHepajiHO nocMaTpaHO, HeocnopHO 
BOflH Ka hobhm ca 3 HatbHMa. Ajih, pe3yjrraTH TaKBHx HCTpa>KHBaH>a 
npeqcTaBJtajy H3a30B h 3 a OHe KojHMa cy noHyl)eHH Ha yBHq, 
noroTOBO 3 a OHe koj’h ce c TaKBHM pcayjn ai HMa He cjia>Ky. 

Pe3ynTaT TaKBor HCTpa>KHBaHKor ncMHpa noHOBO je npeq HaMa 
Kao mecTa CBecKa. Cmypiio he BejiHKH 6poj HHTajiaqa OBe CBecKe 
nocTaBHTH ccoM, na h HaMa, miTaite: „3aniTO peayjnaiH HHcy 
oqjaBJbciiH y HayHHHM HaeonHCHMa“? OqroBop je ynpaBO y TOMe hito 
ce HOBe nqeje TeniKO npoSHj'ajy Kpo3 3aTBopeH CHCTeM 
onmTenpHXBaheHor MHHiJBeH>a. Ma^a, ayiopn H3 EeoepadcKe WKOJie 
Memeopojiozuje HMajy paqoBC oqjaBJbcnc y BoqehHM cbctckhm 
HaconncHMa h capaljyjy ca HCTpa>KHBaHHMa H3 CBeTa. To je Ayr 
npoqec, a CBecKa qaje npnjiHKy qa ce ncnocpcquo H3Hecy Hqeje h 
npBH pe3yjiTaTH a 3aTHM qa ce o6jaBe npeMa CTaHqapqHMa h 
k p ht c p nj y m h m a yrneqHHX Hacomica. 

flo6ap npHMep Tor oqHoca HCTpa>KHBaH-MeHTop-peu,eH3eHT- 
Haconnc qaT je y noynHoj kh>h 3 h KpHCTO(j)epa Bnjica (C. Wills) h 
Idec^pnja Bane (J. Bada) „HcKpa >KHBOTa“.* Pen je 0 Hcrpa>KH Bai bh \ ia 
Ha y HHBep3HTeTy y Bmcary cpcqmiOM qBaqcccror bckb 0 HacTaHKy 
>KHBOTa Ha 3eMJBH. y u,HTaTy je iiaBcqcn, c jcquc CTpaHe, qHBan 
npHMep nacHor oqHoca npotftecopa h Menropa Xaponqa Jypnja (H. 
Urey) npeMa MjiaqoM cryqcmy nocTqHnjiOMijy OienjiHjy MHJiepy (S. 
L. Miller), a c qpyre CTpaHe, THnHHaH npHMep npoojiCMa ca 
o6jaBJBHBaH>eM hobhx ca3HaH>a. 

„rioHiTO je Mujiep npeqcTaBHo hobc, nccyMibHBO HMnpecnBHe 
pe3ynTaTe Jypnjy, oqnyHHJiH cy qa je BpeMe qa ohh 6yqy h 
oqjaBJbciiH, aKO je Moryhe y hckom oq Boqchnx nayminx nacomica 
Kao hito je Science. Jypn je Ha3Bao ypeqHHKa, Xayapqa Mcjcpxojja h 
3aMOJiHO ra qa paq 6yqe h oqjaBJbcn hito je Moryhe npe. 
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To je npHBHJieraja Kojy HMajy Moac/ja caMO iioocjiobhm. 
Mejepxo(j) je OflroBopno #a to MO>Ke 6hth yHHibcno 3 a ompHJiHKC 
mecT ncncjba. Mnjiep je nanucao npBy Bep3Hjy pana. Ka^a ra je 
noKa3ao cbom npo(j)ecopy, 6ho je H3HeHaljeH JypnjeBOM 
BejiHKOflyniHOM pcaKunjoM. Jypn je CMaTpao na ibci obo HMe He Tpe6a 
noTnHcaTH Ha pan, jep 6h to yMaibMJio hjih noTnyHO H36pHcajio 
MnjiepoBe 3acjiyre. 

Pafl je npe^aT y neHC\i6py 1952. ronmie. H HaKOH ooehannx 
rnecT ncHCJba, ypeflHHK Haconnca 1 1 nj c jaBJtao Mujiepy 0 CTaTyey 
pa^a. Jypn je noSecHeo ica^a je to ca3Hao. CaBeTOBao je Mnjiepa ,qa 
noByne pa# h nomaibe ra y HeKH flpyra Haconnc. IIomTO je 
Mejepxo(j), n36c3yMJbcii, h flaite 3Bao, oSchaBajyhn j\a lie pan 6 hth 
H iTaMnaH oflMax, Mujicp je noHOBO nocjiao pan, k oj h je oojaBJbcn y 
Science- y, 15. Maja 1953. iohhiic. HconcKUBan 3acToj y ny6jiHKOBaH>y 
HacTao je 36or peu,eH3eHTa koj h i i nj c noBepoBao peayjn ai HMa, h pan 
je ohjiO/Kho Ha CTpaHy iicjaBJbajyhn iiHuiia Mejepxo(j)y.“ 

^oraljajH H3 OBe n p h h c cy h nanac aKTyejiHH y Hayn,H. Y 
HauiHM peflOBHMa HeMaMO Ho6ejiOBu,e, ajin 3aTO hmbmo Beh rnecT 
H3flaH>a CBe3aica. ,3, a ce 3Ha. A HeocnopHH peu,eH3eHT Onhe ro^HHe h 
Z ieuenHje 1 ipexi HaMa. 

„YBeK je Jiaxme npoTHBHTH ce iiCHCMy hito HHCTe hh 
noKymajiH pa3yMeTn“, Kavrc E3pa flaynn. 1 1 nj e Jiaico H3HeTH a h 

^OKaaai H CBoje H^eje y bohcIihm cbctckhm naeonHCHMa 36or ibhxobc 
3aTBopeHOCTH 3 a Hxcjc Koje HHcy y CKJiany ca 3anpTaHHM „iiaym[HM 
HCTHHaMa“ noTBpljyje h cjiynaj aMepHHKor (|)H3H L iapa crapuje 
reHepan,Hje Xojia Jlyjca k oj h je 2010. roomie iiohhco ocTaBKy Ha 
HJiaHCTBO y AMepHHKOM xpyuiiBy (j)H3HHapa ncaaHOBOJbaii MopajiOM 
CBojnx KOJiera. YicpaTKO, pen je 0 npeBapn noBe3aHoj ca hojihthkom 
rjio6ajiHor 3arpeBaH>a, lyic ce mhohitbo naymiHKa iiobohm 3 a hobupm, 
a He HenpHCTpacHHM naymiHM HCTpa>KHBaH>eM. Y CBojoj iincMcnoj 
0CTaBH,H Jlyjc xa>Ke: „To je HajBelia h HajycneniHHja nceynonaymia 
npeBapa Kojy caM BHfleo y cbom >KHBOTy Kao (f)H3HHap“. 

Y OBoj CBeeu,H Haj3HanajHHjH nonpunoc cy TeopHjcKe 
nocTaBKe BpTJio>KHor Kpeiaiba Bannyxa. Y tom pany M. OiCBaimeBuh 
o6pa3Jia>Ke MexaHH3Me HacTaHKa BpTJiora y arMoc(|)cpH 3eMJte. 
IIomTyjyliH ocHOBHe npHHH,Hne nayk'c, nojia3H oh h3bophhx 
kocmhhkhx CHJia, ejieKTpoMameTHe h rpaBHTan,HOHe, h j a k h m 
MaTeMaTHHKHM anapaTOM o6pa3Jia>Ke xHnoTe3y. 
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Ha paHHj'e naiMM nocTaBKaMa, obhc nponiHpyje HCTpa>KHBaH>e 
h flona3H no hobhx ca3HaH>a o npeHOcy eHepraje ca CyHu,a, 3Hanajy 
eneKTpHHHor h MaraeTHor noita h 'ipai[C(|)op\iauHjH ibhxobc eHepraje 
y bptjio>kho Kpciaibc Baanyxa Ha 3cmjbh. Ha MHoniTBy npnMepa, 
HapOHHTO Ha npHMepHMa MIIOroSpojllHX TpOnCKHX H,HKJIOHa, 
apryMeHTOBaHO nonp>KaBa H3HeTe TeopnjcKe nocTaBKe. Y pany ce 
H3y3eTHO jacHO h ho HC'iajta pa3pal)yje MexaHH3aM TpaHC(})opMaii,Hje 
eHepraje h yianyje Ha HeocnopHy Be3y aKTHBHOCTH CyHH,a h 
BpeMeHCKHx noraljaiba Ha 3eMJBH. 

y CBeCH,H cy H panOBM Koj H aHajIHTHHKO - CT aTHCTHHKHM 
MeTOHHMa o6pal)yjy floral)aH>a y aTMOC(j)epH h Taxo nonpHHoee 
pa3yMeBan>y npou,eca ca hhjbcm yiBpl)M Baiba h HOKaanBaiba 
HeocnopHor 3Hanaja aKTHBHOCTH CyHH,a. y iickojihko panoBa TeMa cy 
rnyMCKH no>KapH o6pal)eHH xejiHOu,eHTpHHHHM npHCTynoM o 
HacTaHKy, pa3MaTpa ce iraxoBa onacHOCT h MOiyha npeBeHu,Hja. 
3aTHM, aHajiH3npajy ce TponcKH h,hkjiohh ca acneiera „rjio6ajiHor 
3arpeBaH.a“, oncyciBO HOMHiiaunjc e^eiera CTaKJieHe 6auiic Ha KJiHMy 
aHajiH30M TeMnepaType Ba3nyxa y bhhihm cjiojeBHMa aTMOC(j)epe, 
nojaBa najeanc ry6apa, aaiiHCH o BpeMeHCKHM npnjiHKaMa H3 
npcixoHMC ronmic, KpaiKC aHajiH3e UBCiaiba hhbjbci Kccrcna Ha 
ocHOBy aaiiHca BnanHMHpa JaKimriia h naiyxia noaicnibcr CHera h 
CHe>KHor noKpHBana y ,,cpn KJiHMaTCKHx npoMeHa“, aHajiH3a 
noHOBJBHBOCTH TonjiHx jieTa y Eeorpany Ha ocHOBy 6poja nana ca 
Haj bhhiom hiicbhom TeMnepaTypoM Baanyxa jcnnaKOM hjih BetiOM oh 
35 CTeneHH h HjHxobb npojeKu,Hja y napcHiiHM HCHcnujaMa. Ty je h 
npnjior o McpcibHMa h ocMaipaibHMa BjiannMnpa JaKmuha Ha 
CeaaKy oh 1848. ho 1899. roHHHe. 

y CBeeu,H je h npojior o cpncxoM KajieHHapy Kao KyjrrypHOM h 
HCT opnj ckom Hacjiel)y cpncKor napona h CpncKe npaBOCJiaBHe upKBe. 

„ Oho tamo 3 hcimo je Kawmufa, oho lumo He 3hcimo je Mope 

Hcuk Hymn. 


Beorpan, anpnji 2013. 


HeneJtKo M. TonopoBiih 
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03 April 2012 
Moscow 

Att. to Director of Geographical institute, 
Serbian Academy of Sciences and Arts 
Milan Radovanovic 

Dear Mr. Radovanovic, 

We inform you that the International Scientific conference “Baikal - the world 
treasure” will take place on 24 April 2012 at UNESCO Headquarters in Paris. 

Taking into account the currency of the theme “Astrophysical hypothesis of forest 
fires with special regards on Lake Baikal” (a UNESCO World Heritage Site) for 
the international scientific community we kindly ask you to take part in the 
International conference and to give a presentation. 

Sincerely, 

B.Tsyrenov 

Vise President 

Fund for protection of Lake BaiKal 
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y Hohu U3Met)y 4. u 5. anpuna 2013. zodune, no rpezopujancKOM 
Kanendapy, yupcmwie cy ce jy.mna u ceeepna enepzuja Cyni^a u 
najaeujie doiuiuiK Hoeoz nema rocnodnez ' 7522. 




(5.april 2013.) 
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Doc. 1. 

^ 7522 nd year (2013) 
Belgrade 


Science relies on natural forces and 
alternative on subjective interpretations of 
individuals. 

It's not a sin if someone does not know 
something, but it is wrong if he knows he does 
not know, and proclaims alternative Science. 

Milan T. Stevancevic 


Theoretical bases of swirling 

winds 

Milan T. Stevancevic 

Abstract 


Heliocentric electromagnetic meteorology is atomic science that relies 
on natural forces and the effects of atomic and subatomic particles. 
Grossly speaking, all natural phenomena have as a basis immaterial 
Nature as expressed in the three immaterial forces of Nature. Swirling 
winds, which are called cyclones, typhoons, hurricanes and tornadoes 
are formed by joint action of electric, magnetic and gravitational forces 
where the atomic and subatomic particles with their momentum affect 
air masses and create winds. 
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Doc. 1. 

7522. godina ( 2013 .) 
U Beogradu 


Nauka pociva na prirodnim silama a 
alternativa na subjektivnim tumacenjima 
pojedinaca. 

Nije greh ako neko nesto ne zna, ali je 
zlo ako zna da ne zna, pa altemativu 
proglasava za Nauku. 

Milan T. Stevancevic 


Teorijske osnove 
vrtloznih vetrova 

Milan T. Stevancevic 


Apstrakt 

Heliocentricna elektromagnetna meteorology a je atomska 
nauka koja pociva na prirodnim silama i dejstvu atomskih i 
subatomskih cestica. Makroskopski posmatrano, sve prirodne pojave 
kao osnovu imaju nematerijalnost Prirode izrazenu u dejstvu tri 
nematerijalne prirodne sile. Vrtlozni vetrovi, koje nazivamo cikloni, 
tajfuni, harikeni ili tomada, nastaju zajednickim dejstvom prirodne 
elektricne, magnetne i gravitacione sile gde atomske i subatomske 
cestice, koje nose elektricna i magnetna opterecenja, svojom kolicinom 
kretanja zahvataju vazdusne mase i stvaraju vetrove. 
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1. Introduction 

Heliocentric electromagnetic meteorology is atomic science 
according to which the wind originates by the momentum of atomic 
and subatomic particles from the Sun. 

There are two basic types of winds: 

- Radial winds which may be regional or planetary; 

- Circulation winds which may be regional or local winds. 

Depending on the polarization of the particles that carry free 
electrical loads, the winds are divided into electron and proton. 

Proton particles affect air masses by their momentum and by the 
influence of the electromagnetic force they create cyclonic circulation 
of air masses. Particles that carry negatively polarized free electrical 
loads (electrons) affect air masses by their momentum and by the 
influence of electromagnetic force create anticyclonic movements of 
air masses. Because of this property of charged particles in the 
Earth's atmosphere, there are two general circulations, as follows: 

- general protons circulation and 

- general electrons circulation of air masses. 

In the lower layers of the atmosphere, outside the equatorial belt, in 
the northern and southern hemisphere, a general protons circulation 
of air masses occurs under the influence of the proton momentum with 
the direction from west to east. General electron circulation of air 
masses occurs in the equatorial belt, under the influence of the 
electron momentum and has a direction from east to west. General 
proton and general electron circulation are determined by the direction 
of polarization of the geomagnetic field. 

Outside the equatorial belt, on the one-millibar area in the summer 
months, there is a general electron and in the winter months general 
proton circulation of air masses. General proton circulation and 
general electron circulation are radial movement of air masses. 

The heliocentric research of swirling winds have pointed out that what 
is Ptolemy’s geocentric system in astronomy, in meteorology it is the 
current Aristotle’s geocentric meteorology. 

It is time to current Aristotle's geocentric meteorology go into history 
just as Ptolemy's geocentric system went. 



EeozpadcKa uiKona Memeopo.iozuje 
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1. Uvod 

Heliocentricna elektromagnetna meteorology a je nauka srpskog 
naroda koja pociva na elektromagnetnoj i gravitacionoj sili. To je 
atomska nauka prema kojoj vetar nastaje dejstvom kolicine kretanja 
atomskih i subatomskih cestica, koje nose elektricna i magnetna 
opterecenja, a dolaze sa Sunca. 

Postoje dve osnovne vrste vetrova i to: 

- radijalni, koji mogu biti plane tarni ili regionalni i 

- vrtlozni, koji mogu biti regionalni ili lokalni vetrovi. 

U zavisnosti od polarizacije cestica, koje nose slobodna 
elektricna opterecenja, vetrovi se dele na elektronske i protonske. 

Protonske cestice svojom kolicinom kretanja zahvataju 
vazdusne mase i dejstvom elektromagnetne sile stvaraju ciklonsku 
cirkulaciju vazdusnih masa. Cestice koje nose negativno polarisana 
slobodna elektricna opterecenja (elektroni) svojom kolicinom kretanja 
zahvataju vazdusne mase i dejstvom elektromagnetne sile stvaraju 
anticiklonalna kretanja vazdusnih masa. Zbog ove osobine 
naelektrisanih cestica postoje dve opste cirkulacije vazdusnih masa: 

-opsta protonska cirkulacija i 

-opsta elektronska cirkulacija. 

U donjim slojevima atmosfere, izvan ekvatorijalnog pojasa, na 
severnoj i juznoj hemisferi, nastaje opsta protonska cirkulacija 
vazdusnih masa pod dejstvom kolicine kretanja protona sa smerom od 
zapada prema istoku. Opsta elektronska cirkulacija vazdusnih masa 
javlja se u ekvatorijalnom pojasu, pod dejstvom kolicine kretanja 
elektrona i ima smer od istoka prema zapadu. Opsta protonska i opsta 
elektronska cirkulacija odredene su smerom polarizacije 

geomagnetskog polja. 

Heliocentricna istrazivanja vrtloznih vetrova ukazala su da ono 
sto je u astronomiji Ptolomejev geocentricni sistem to je u 
meteorology i vazeca Aristotelova geocentricna meteorology a koja pod 
plastom nauke propagira dogme i siri ideologiju kvazi nauke. 

Vreme je da teorijske osnove vazece alternativne geocentricne 
meteorology e odu u istoriju isto onako kao sto je otisao Ptolomejev 
altemativni geocentricni sistem. 
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2. 1. Geoeffective position 

The Sun is the main source of particles that form winds in the Earth's 
atmosphere and carry free electric loads. Any movement of charged 
particles creates a convection electric current. The strongest convection 
electric currents appear after the volcano eruptions on the Sun, the 
magnetic structure of which is Beta-Gamma-Delta. The eruptions of 
coronary holes can also create strong convection electric current. In 
order that the particles reach the Earth active region or coronry hole 
should be in geoeffective position. Geoeffective position means a 
certain surface on the Sun, from which the eruption of particles is 
directed towards the Earth. The eruptions from all other surfaces on the 
Sun do not reach the Earth. 


Volcano in geoeffective position 


Geoeffective 

position 



Magnetic 
layer 


Current field 





Interplanetary 
magnetic field lines 


Fig. 1. Representation of the geoeffective surface on the Sun limited by 
dashed line. 


Geoeffective surface is not fixed but depends on the physical 
and electromagnetic parameters of the erupted particles. 
When the particles have a large mass and low speed, geoeffective 
surface moves to the west, and in the case that the particles have high 
speed and low weight, geoeffective surface moves eastward solar 
disk. 


EeozpadcKa lUKOJia Mem eopoji ozuje 
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2. 1. Geoefektivna pozicija 

Osnovni izvor cestica, koje stvaraju vetrove u atmosferi Zemlje 
i nose slobodna elektricna i magnetna opterecenja, je Sunce. Svako 
kretanje naelektrisanih cestica stvara konvekcionu elektricnu struju. 
Najjace konvekcione elektricne struje javljaju se posle erupcija 
vulkana na Suncu cija je magnetna struktura Beta-Gama-Delta. Jaku 
konvekcionu elektricnu struju mogu da stvore i erupcije koronalnih 
rupa. Da bi cestice stigle do Zemlje aktivni region ili koronalna rupa 
treba da budu u geoefektivnoj poziciji. 

Pod geoefektivnom pozicijom podrazumeva se odredena 
povrsina na Suncu iz koje je erupcija cestica usmerena prema 
Zemlji. 

Erupcije iz svih ostalih povrsina na Suncu ne dopiru do Zemlje. 



Prikaz 1. Prikaz geoefektivne povrsine na Suncu ogranicene 
isprekidanom linijom, 


Geoefektivna povrsina nije fiksna vec zavisi od fizickih i 
elektromagnetnih parametara eruptovanih cestica. 

Kada cestice imaju veliku masu i malu brzinu geoefektivna 
povrsina pomera se prema zapadu a u slucaju da cestice imaju veliku 
brzinu i malu masu geoefektivna povrsina pomera se prema istoku 
suncevog diska. 
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All other active regions that are outside geoeffective position do not 
affect the weather on Earth. From the standpoint of the Sun's 
influence on Earth, calculation of the solar activity by Wolfs number 
becomes pointless. 

In the case observed above, Volcano 1476, which was located in 
geoeffective position, had the strongest magnetic structure of Beta- 
Gamma-Delta that can occur on the Sun. Its surface area was 1040 
millionths units of the solar disk. It was a volcano that had the ability to 
send large electric power directly to the Earth. 


2.2. The radial velocity of the solar wind particles 

The speed of particles that carry electrical loads, moves in the 
interplanetary space from 250 to 3 500 kilometers per second or more, 
with temperature that can reach 3 million degrees or more. 

Number of solar winds during a year on the basis of data from 17 
January 1996 to 23 July 2012. 



Diagram 1. Number of solar winds during a year on the basis 
of data from 17 January 1996 to 23 July 2012. 

Volcano 1520 on 23 July of 2012 had two eruptions. The radial 
velocity of the solar wind particles at the first eruption was 2 930 km/s 
and at the second eruption it was 3 400 km/s. 


EeozpadcKa lUKona Mem eopoji ozuje 
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Svi ostali aktivni regioni koji se nalaze van geoefektivne 
povrsine nemaju uticaja na vreme na Zemlji. Sa stanovista uticaja 
Sunca na Zemlju, racunanje aktivnosti Sunca pomocu Wolfovog broja 
postaje bespredmetno. 

U gore posmatranom slucaju, Vulkan 1476, koji se nalazio u 
geoefektivnoj poziciji, imao je najjacu magnetsku strukturu Beta- 
Gama-Delta koja se moze javiti na Suncu. Njegova aktivna povrsina 
iznosila je 1040 milionitih delova solamog diska. To je vulkan koji je 
imao sposobnost da uputi veliku elektricnu energiju direktno prema 
Zemlji. 

2. 2. Radijalna brzina cestica Suncevog vetra 

Brzina cestica, koje nose slobodna elektricna opterecenja, krece 
se u interplanetamom prostoru od 250 do 3500 kilometara u sekundi i 
vise sa temperaturom koja moze da dostigne 3 miliona stepeni i vise. 



Dijagram 1. Broj Suncevih vetrova u toku jedne kalendarske 
godine na osnovu podataka od 17. januara 1996. do 23. jula 2012. 
godine. 

Vulkan 1520 je 23. jula 2012. godine imao dve erupcije. Tako 
je radijalna brzina cestica Suncevog vetra kod prve erupcije bila 2930 
km/s a kod druge 3400 km/s. 
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The most common particles of solar wind speed of 350 
kilometers per second. However, in the quiet Sun lowest speed is 
about 250 kilometers per second. 


2.3. The chemical composition of the solar wind particles 

The chemical composition of the particles changes from 
eruption to eruption. Of particular interest for cloud formation 
are hydrogen and oxygen gases 


Hydrogen Oxygen 



Diagram 2. 


Heavy chemical elements in the composition of the solar wind 
are the second weather parameter for the occurrence of tornadoes 
and hurricanes. The occurrence of iron in the composition of the solar 
wind is the first prognostic sign that hurricanes or tornadoes may 
occur. 

There has been iron F56 at all hurricanes and tornadoes since 2001 
until today. 
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Najcesca brzina cestica Suncevog vetra je 350 kilometara u 
sekundi. Medutim, pri mimom Suncu najmanja brzina krece se oko 
250 kilometara u sekundi. 


2.3. Hemijski sastav cestica Suncevog vetra 

Hemijski sastav cestica menja se od erupcije do erupcije. Od 
posebnog interesa su gasovi vodonika i kiseonika koji u atmosferi 
Zemlje, putem elektronske valencije, stvaraju oblacne kapi. 

Vodonik Kiseonik 



Dijagram 2 



Teski hemijski elementi u sastavu Suncevog vetra su drugi 
vremenski parametar za pojavu vrtloznih vetrova. Pojava gvozda u 
sastavu Suncevog vetra je prvi prognosticki predznak da moze doci do 
pojave tornada ili harikena. Kod svih harikena i tornada, od 2001. 
godine do danas, bilo je prisutno gvozde F 56 . 

Tipicni predstavnici vrtloznih vetrova su harikeni i 
tornada. 

Svi vrtlozni vetrovi koji se jave na planetama Suncevog sistema 
imaju istu osnovu. 


22 


Belgrade School of Meteorology 


However, one should not neglect the chemical elements such as 
potassium, nitrogen, phosphorus, magnesium, etc., which are the 
foundation of agriculture. If there were no additions of chemical 
elements from the Sun, fertile acres would be worn-out and turned into 
barren. People know that, so they use crop rotation to wait for the sun 
to make up again the chemical elements that the plants took from the 
soil for their development. 

From the viewpoint of science of meteorology monitoring the solar 
wind activity in the geoeffective position is of great importance. 



Fig. 1 . Representation of active region 


Name of the active region of the sun's surface is a part of 
increased magnetic activity where there has been a large number of 
volcanoes that were called spots in the past, because of the primitive 
telescopes. 

Today's research of the Sun is based on the satellite 
electromagnetic spectroscopic methods that extend through the solar 
atmosphere and the Sun can be seen in multiple layers. 



EeoepadcKa luKona Memeoponoziije 
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Medutim, ne treba zapostaviti hemijske elemente kao sto su 
kalijum, azot, fosfor, magnezijum itd, koji su osnova razvoja 
poljoprivrede. Kada ne bi bilo dopune hemijskih elemenata sa Sunca 
plodne oranice bi se ispostile i pretvorile u neplodne. To znaju nasi 
ljudi pa zato koriste plodored kako bi sacekali da Sunce ponovo 
nadoknadi hemijske elemente koje su biljke uzele iz tla za svoj 
razvitak. Sa stanovista naucne meteorologije od izuzetne vaznosti je 
pracenje aktivnosti Sunca u geoefektivnoj poziciji. 



SI. 1. Prikaz aktivnog regiona 


Naziv aktivni region predstavlja deo sunceve povrsine pojacane 
magnetne aktivnosti gde se nalazi veci broj vulkana koji su u proslosti, 
zbog primitivnih teleskopa, nazvani pegama. Pege su vulkani koji kao 
ostrva plutaju po povrsini Sunca. 

Danasnja istrazivanja Sunca baziraju se na satelitskim 
elektromagnetnim spektroskopskim metodama kojima se prodire kroz 
Suncevu atmosferu pa se Sunce moze posmatrati u vise slojeva. 
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Today, using electromagnetic methods we can not penetrate into the 
interior of the Sun, which allows us to see the volcano, the magnetic 
field lines and to measure the size of the volcano opening. 



3.1 . Regional magnetic fields of the Sun 

At the beginning of 1800, Joseph von Fraunhofer found that each 
chemical element in the Sun produces its characteristic line spectrum 
that is said to be "fingerprint" of the chemical element. In August 1886, 
the Dutch physicist Pieter Zeeman observed that sodium emission, 
which is located between two magnetic poles has extended lines. He 
also noted that the expansion or splitting lines depends on the 
strength of the regional magnetic field. This method was later 
perfected by George Ellery Hale (1868-1938) and the advent of 
satellite technology electromagnetic spectroscopy becomes the basis 
for the study of the overall synoptic situation on the Sun. 

Electromagnetic spectroscopy allows accurate measurement 
of the intensity of the circulation intensity vector of the regional 
magnetic fields on the Sun where the surfaces of the magnetic 
potential can clearly be seen. 




BeoepadcKa uiKOJia Mem eopoji ozuje 
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Elektromagnetnim metodama prodiremo u unutrasnjost Sunca 
sto nam omogucava da vidimo vulkan, linije magnetnog polja i da 
izmerimo velicinu grotla vulkana. 



SI. 2. 


U grotlo srednje snaznog vulkana mogu da stanu tri planete 
dimenzije Zemlje. 

3.1. Regionalna magnetna polja Sunca 

Pocetkom 1800. godine Joseph von Fraunhofer otkrio je da 
svaki hemijski element na Suncu proizvodi svoj karakteristican spektar 
linija za koji se kaze da je „otisak prsta“ hemijskog elementa. U 
avgustu 1886. godine, holandski fizicar Pieter Zeeman zapazio je da 
emisija natrijuma koji se nalazi izmedu dva magnetna pola ima 
prosirene linije. Takode je zapazio da prosirenje ili cepanje linija zavisi 
od jacine regionalnog magnetnog polja. Metodu je kasnije usavrsio 
George Ellery Hale (1868-1938.), a pojavom satelitske tehnologije 
elektromagnetna spektroskopija postaje osnova za istrazivanje ukupne 
sinopticke situacije na Suncu. 

Elektromagnetna spektroskopija omogucava precizno merenje 
intenziteta vektora cirkulacije regionalnih magnetnih polja na Suncu 
gde se jasno uocavaju povrsine magnetnog potencijala. 
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Fig 3. Magnetic lines of active region 
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SI. 3. Magnetne linije aktivnog regiona 
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Fig. 4. Representation of active surface magnetic structure on the Sun 
that we call an active region 


HSX - AR 1 1494 at 23:45 UTC 
or June 11, 2012 fsalenJnfo) 



Fig. 5. Representation of magnetic structure of volcanoes 


Volcanic eruptions and coronal holes are a big mystery. Little 
knowledge we get from the structure of the magnetic fields of active 
regions have not given a chance to reflect overall synoptic situation on 
the Sun. Based on the structure of regional magnetic fields it can be 
concluded that the effect of tLorentz force is the basis of all eruptions. 





BeoepadcKa uiKOJia Mem eopoji ozuje 


29 



SI. 4. Prikaz magnetne strukture aktivne povrsine na Suncu 
koju nazivamo aktivni region 


HSX - AR 1 1494 at 23.45 UTC 
ar>, Juno 11, 2012 (solan. Info) 



SI. 5. Prikaz magnetne strukture vulkana. 



Erupcije vulkana i koronalnih rupa velike su nepoznanice. Ono 
malo znanja koje dobijamo iz strukture magnetskih polja aktivnih 
regiona jos uvek ne daju mogucnost sagledavanja ukupne sinopticke 
situacije na Suncu. Na osnovu strukture regionalnih magnetskih polja 
moze se zakljuciti da je osnov svih erupcija dejstvo Lorencove sile. 





30 


Belgrade School of Meteorology 


At the present time magnetic field structure is marked with alpha, beta, 
gamma and delta, or the combinations Thus, the weakest magnetic 
fields are marked with alpha and the strongest beta-gamma-delta. 
Electromagnetic measurements have reached such a level that it is 
possible to see the lines of magnetic field and its polarization, the 
surface occupied by active regions and their structure. Now we know 
that the magnetic field lines of the volcano are closed and they open 
only during the eruption. 



Fig 6. The regional magnetic fields on the Sun in the first half of the 
24th activity cycle. 


Direction of regional magnetic fields on the northern and southern 
heliosphere is not the same and may be altered at the time of 
maximum solar activity. Unlike volcanoes, coronal holes always have 
open magnetic field lines and the eruptions are continuous. Their 
influence on the occurrence of circular winds can be forecasted 13 
days ahead. A typical example of the hurricanes are: Katrina, Rita 
and Wilma. 
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U danasnje vreme struktura magnetnih polja obelezava se sa 
alfa, beta, gama i delta ili njihovim kombinacijama. Tako, najslabija 
magnetna polja obelezavaju se sa alfa a najjaca beta-gama-delta. 
Elektromagnetna merenja dostigla su takav nivo da je moguce 
sagledati linije magnetnih polja i njihovu polarizaciju kao i povrsinu 
koju zauzimaju aktivni regioni. Sada znamo da su linije magnetnog 
polja vulkana zatvorene a da se otvaraju samo za vreme erupcije. 



SI. 6. Prikaz regionalnih magnetskih polja na Suncu u prvoj polovini 
24. ciklusa aktivnosti Sunca. 


Smer regionalnih magnetnih polja na severnoj i juznoj 
heliosferi nije isti a menja se u vreme maksimalne aktivnosti Sunca. 

Za razliku od vulkana, koronalne rape imaju stalno otvorene 
linije magnetnog polja pa su erupcije neprekidne. Njihov uticaj na 
pojavu vrtloznih vetrova moze se prognozirati 13 dana unapred a 
ukoliko su koronalne rape dugozivece onda do tri rotacije Sunca. 
Tipican primer su harikeni Katrina, Rita i Wilma. 
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For the eruptions of coronal holes we know that they are persistent, 
have gusty and the particles can be positively and negatively charged. 
In other words, there are positive and negativ e electron proton coron al 
holes.. 


NSO/SOUS— VSM Coronal Hole 4-Jun-2012 17:27 


"SOLIS data used here 
are produced 
cooperatively by 
NSF/NSO and 
NASA/LWS." 



Preliminary (Blue/Red = +/— ) B 0 =— 0.2 

Fig. 7. View geoeffective position in coronal holes 

The coronal hole that is located in the geoeffective surface 
directs the particles towards the Earth only from the part which is in 
the geoeffective position. There are fast and slow eruptions. In most 
cases, there is a common effect of volcano and coronal hole, and due 
to large amount of movement, tornadoes and hurricanes reach high 
speeds. Energetic particles that erupted from coronal holes have a 
high-speed, and thay are energy sources of a large number of 
hurricanes and tornadoes. 
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Za erupcije koronalnih rupa znamo da su stalne, da imaju 
mahovitost i da cestice mogu biti pozitivno i negativno naelektrisane. 
Drugim recima postoje pozitivne protonske i negativne elektronske 
koronalne rupe. 


NSO/SOLIS— VSM Coronal Hole 4-Jun-2012 17:27 UT 



Preliminary (Blue/Red = +/— ) B 0 =— 0.2 

SI. 7. Prikaz geoefektivne pozicije kod koronalnih rupa 


Koronalna rupa koja se nalazi u geoefektivnoj povrsini upucuje 
cestice prema Zemlji samo sa onog dela koji se nalazi u geoefektivnoj 
poziciji. Postoje brze i spore erupcije. Koronalne rupe brzog Suncevog 
vetra eruptuju lake, a sporog teske hemijske elemente. U vecini 
slucajeva, postoji zajednicko dejstvo vulkana i koronalne rupe, pa zbog 
velike kolicine kretanja, tornada i harikeni dostizu velike brzine. 
Energetske cestice koje su eruptovane iz koronalnih rupa imaju veliku 
brzinu i izvori su energije velikog broja harikena i tomada. 
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4. 1. The transfer of energy through interplanetary space 

The erupted particles, which carry free electrical loads, are moving 
through interplanetary space in the form of a cloud that we call the 
Current field. Current fields carry free electric and magnetic loads and 
move along the interplanetary magnetic field lines. 

Free electrical loads make electric convection current while moving. 
The emergence of electric current causes an emergence of magnetic 
field that acts as a cover that prevents scattering of particles. 
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4. 1. Prenos energije kroz interplanetarni prostor 

Eruptovane cestice, koje nose slobodna elektricna opterecenja, 
krecu se kroz interplanetarni prostor u vidu oblaka koji nazivamo 
Strujnim poljem. Strujna polja nose slobodna elektricna i magnetna 
opterecenja i krecu se duz linija interplanetarnog magnetnog polja. 
Slobodna elektricna opterecenja u kretanju stvaraju elektricnu 
konvekcionu struju. Pojava elektricne struje izaziva pojavu magnetnog 
polja koje ima ulogu omotaca koji sprecava rasipanje cestica. 
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To understand the significance of current fields on the 
occurrence of tornadoes and hurricanes it is necessary to consider the 
basic characteristics of the convection electric currents that come from 
the sun. 

The convection electric currents include the free electrical 
loads in the form of electrons, protons, nucleons and other charged 
particles, which move under the action of physical force of solar wind. 
The basic quantitative characteristic of the electric convection current 
is current intensity. The intensity of the convection electric current 
through a cross section of the current field is defined as the quotient of 
the flowed electricity quantity of free electric loads dq, through the 
observed surface, and the time dt for which the amount of available 
free electrical loads flowed. 

i = dq / dt (4.1.1.) 

However, in order to more accurately describe the current field 
it is necessary to introduce the vector density electric convection 
current which we mark with J 

J = di / dS (4.1.2.) 

- where dS is an element of cross-sectional area. 

On the basis of an international convention, the direction of the 
vector J is determined by the direction of movement of positive 
electrical loads in an observed point of the current field. 

Strength of the convection electric current through a surface 
element dS the normal of which is randomly oriented in relation to the 
electric convection current density is given by the scalar product 


di = J dS = JdS cos(J,t/S) (4.1.3.) 

Thus we get that the intensity of convection electric current 
through an arbitrary surface S is equal to the flux vector J through that 
surface. 

/ = | J dS 

s 


(4.1.4.) 



BeoepadcKa umona m em eopoji oeuje 


37 


Da bi se razumeo znacaj strujnih polja za pojavu vrtloznih 
vetrova potrebno je razmotriti osnovne karakteristike konvekcionih 
elektricnih struja koje dolaze sa Sunca. 

Pod konvekcionim elektricnim strujama podrazumevaju se 
slobodna elektricna opterecenja u obliku elektrona, protona, nukleona i 
svih drugih naelektrisanih cestica, koje se krecu pod dejstvom fizicke 
sile Suncevog vetra. 

Osnovna kvantitativna karakteristika elektricne konvekcione 
struje je jacina struje. Jacina konvekcione elektricne struje kroz 
poprecni presek strujnog polja dcfinisc se kao kolicnik iz protekle 
kolicine elektriciteta slobodnih elektricnih opterecenja dq, kroz 
posmatranu povrsinu, i vremena dt za koje je ta kolicina slobodnih 
elektricna opterecenja protekla. 

i = dq / dt (4.1.1.) 

Medutim, da bi se preciznije opisalo strujno polje potrebno je 
da se uvede vektor gustine elektricne konvekcione struje koji cemo 
obeleziti sa J. 

J = di / dS (4.1.2.) 

- gde je dS element povrsine poprecnog preseka. 

Na osnovu medunarodne konvencije, pravac i smer vektora J 
odreden je pravcem i smerom kretanja pozitivnih elektricnih 
opterecenja u nekoj posmatranoj tacki strujnog polja. 

Jacina elektricne konvekcione struje kroz element povrsine dS 
cija je normala proizvoljno orijentisana u odnosu na vektor gustine 
elektricne konvekcione struje, data je skalarnim proizvodom 

di = J dS = JdS cos(J,t/S) (4.1.3.) 

Tako se dobija da je jacina elektricne konvekcione struje kroz 
neku proizvoljnu povrsinu S jednaka fluksu vektora J kroz tu povrsinu. 

i=| J dS 

s 


(4.1.4.) 
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The intensity and density of the convection electric currents 
are macroscopic values which quantitatively describe the current 
field. 

Let N be the number of free electrical loads per unit volume, 
and e is the electric load of each individual particle. If the free electric 
loads are moving by average group velocity v, then the number of free 
electrical loads, which in time dt pass through the surface dS , which is 
perpendicular to the direction of movement, is equal to the number of 
free electrical loads in the volume dS v dt, 

N dSv dt 

If the number of free electrical loads is multiplied by the 
elementary charge e, we get the amount of electricity dq, which in time 
dt flows through the surface dS. 

Thus we get that the intensity of convection electric current 
through the cross section of the current field is 


di = N e dS v (4.1.5.) 

The convection electric current density 
J = N e v (4.1.6.) 


On the basis of the relation (4.1.5.) and relation (4.1.6.) it can 
be concluded that the number of particles, their charge and group 
velocity determine the intensity and density of the convection electric 
current. 

Knowing these parameters explains why the intensity of 
tornadoes or hurricanes is increasing or decreasing. 

These are the main prognostic parameters that can indicate 
whether a tropical storm will turn into hurricane stage or not. 
When the solar wind charged particles penetrate the atmosphere, the 
first indication for the occurrence of tropical depression is a strong 
electric field. 

The strongest electric field is created by a tropical depression 
formation. 



EeozpadcKa uiKOJia Memeopoiioeuje 


39 


Jacina i gustina konvekcione elektricne struje su makroskopske 
velicine kojima se kvantitativno opisuje strujno polje. 

Neka je N broj slobodnih elektricnih opterecenja po jedinici 
zapremine a e pojedinacno elektricno opterecenje svake cestice. Ako se 
slobodna elektricna opterecenja krecu srednjom grupnom brzinom v 
onda je broj slobodnih elektricnih opterecenja, koja u vremenu dt 
produ kroz povrsinu dS, koja je upravna na pravac kretanja, jednak 
broju slobodnih elektricnih opterecenja u zapremini clS v dt, 

N dSv dt 

Ako se broj slobodnih elektricnih opterecenja pomnozi sa 
elementamim naelektrisanjem e, dobija se kolicina elektriciteta dq, 
koja u vremenu dt, protekne kroz povrsinu dS. 

Tako se dobija da je jacina elektricne konvekcione struje kroz 
poprecni presek strujnog polja jednaka 

di = N e dS v (4.1.5.) 

a gustina konvekcione elektricne struje 

J = N e v (4.1.6.) 

Na osnovu relacije (4.1.5.) i relacije (4.1.6.) moze se zakljuciti 
da broj cestica, njihovo naelektrisanje i grupna brzina odreduju jacinu i 
gustinu konvekcione elektricne struje. 

Poznavanje ovih parametara daje objasnjenje zasto se intenzitet 
tornada ili harikena pojacava ili smanjuje. 

To su osnovni prognosticki parametri koji mogu da ukazu da li 
ce tropska oluja preci u stadijum harikena ili ne. 

Kada naelektrisane cestice Suncevog vetra prodru u atmosferu 
prvi nagovestaj za nastanak tropske depresije je pojava snaznog 
elektricnog polja. 

Najjace elektricno polje stvara se prilikom nastanka tropske 
depresije. 
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4.2. The internal structure of the current field 

When the current field carries particles of various chemical 
elements, then each chemical element has its own current field in the 
form of a ring. Due to the different electrical loads and different 
masses, there is a spatial distribution of chemical elements within a 
common magnetic layer. 

The spatial distribution of the particles of chemical elements 
within the current field is determined by the relation 

r = mv / q B (4.2.1.) 



Each chemical element carries a certain electrical load and has its 
magnetic layer which does not allow mixing of particles of two different 
chemical elements. 
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4. 2. Unutrasnja struktura strujnog polja 

Kada se u strujnom polju nalaze cestice raznih hemijskih 
elemenata onda svaki hemijski element ima svoje strujno polje u vidu 
prstena. Zbog razlicitog elektricnog opterecenja i razlicite mase dolazi 
do prostorne raspodele hemijskih elemenata unutar zajednickog 
magnetnog omotaca. 

Prostorna raspodela cestica hemijskih elemenata unutar 
strujnog polja odredena je relacijom 

r = mv / q B (4.2.1.) 



Svaki hemijski element nosi odredeno elektricno opterecenje i 
ima svoj magnetni omotac koji ne dozvoljava mesanje cestica dva 
razlicita hemijska elementa. 
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5. 1. The movement of particles along the interplanetary magnetic 
field lines 

The first knowledge of the energy coming from the sun we get from 
the ACE satellites located at Lagrangian point of 1.5 million kilometers 
from Earth in the direction of the sun. The energy can be magnetic 
and electric. 

Both components are important for the prediction of the possible 
occurrence of swirling winds. In order to evaluate the energy coming 
from the sun during a month, we will select January 2012 as an 
example. 

Current field movements along the lines of the interplanetary magnetic 
field in January 2012. 


The magnetic field lines 



January 2012 


Diagram 3. 
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5. 1. Kretanje cestica duz linija interplanetarnog magnetnog polja 

Prva saznanja o energiji koja dolazi sa Sunca dobijamo sa ACE 
satelita koji se nalaze u Lagranzovoj tacki na visini od 1,5 miliona 
kilometara od Zemlje u pravcu Sunca. Energija moze biti magnetna i 
elektricna. 

Obe komponente su od znacaja za prognozu o mogucem 
nastanku vrtloznih vetrova. U cilju sagledavanja energija koje stizu sa 
Sunca u toku jednog meseca, kao primer, izabracemo januar 2012. 
godine. 

Prikaz kretanja strujnih polja duz linija interplanetarnog 
magnetnog polja u toku januara 2012. (7521.) godine. 


Magnetne linije za prenos energije sa Sunca 



januar 2012 


Dijagram 3. 
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Updated 2012 Jan 25 14:31:03 UTC NOAA/SWPC Boulder, CO USA 

Diagram 5. Corpuscular electric current relativistic velocities 
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Brzina strujnog polja - Bulk Speed 



januar 2012 


Dijagram 4. Grupna brzina cestica, odnosno radijalna brzina strujnog 
polja. 



Updated 2012 Jan 25 14:31:03 UTC NOAA/SWPC Boulder, CO USA 

Dijagram 5. Elektricna korpuskularna struja relativistickih brzina 
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Rotons/c m2-day-s r 


January 2012 



Dijagram 6. The proton electric current 


47-69 keV 

115-195 keV 

310-580 keV 

795-1193 keV 

1060-1900 keV 


H ectrons/cm2-day-sr January 2012 



Dijgram 7. The electron electric current 
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Protoni u januaru 2012. 


Rotons/c m2-day-s r 



Dijagram 6. Protonska elektricna struja 


47-69 keV 

115-195 keV 

310-580 keV 

795-1193 keV 

1060-1900 keV 


Bectrons/cm2-day-sr 


Elektroni u januaru 2012. 



1 3 6 9 11 14 17 19 22 25 27 30 


38-53 keV 

175-315 keV 


Dijgram 7. Elektronska elektricna struja 
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January 2012 



Diagram 8. Density (p/cm ) 


The chemical composition of the particles is an important 
parameter for the occurrence of strong winds in the atmosphere of 
Earth. Iron is one of the basic parameters for the occurrence of 
tornadoes and hurricanes. 


Iron Fe 56 in January 2012. 



Diagram 9. 
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Da bi strujno polje probilo magnetnu odbranu Zemlje potrebna 
je velika kineticka energy a. 

(p/cm 3 ) Gustina cestica u januaru 2012. 



Dijagram 8. 

Hemijski sastav cestica predstavlja znacajan parametar za 
pojavu snaznih vetrova u atmosferi Zemlje. Gvozde je jedan od 
osnovnih parametara za nastanak tornada i harikena. 

Gvozde Fe 56 u januaru 2012. 



Dijagram 9. 
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Particle temperature influences the cloud drop speed formation. 


t AQ Temperaure January 2012 



Diagram 10. 

Based on the above diagrams the emergence of a large 
number of tornadoes in the United States in January 2012 can be 
explained. Upper time parameters are the basic parameters that 
indicate when and in what time there are conditions for the occurrence 
of hurricanes and tornadoes. 

However, these are necessary but not sufficient conditions for 
the occurrence of tornadoes and hurricanes. In addition to these 
weather parameters there are electromagnetic, physical and 
geographical conditions that must be met in order to create the 
appearance of tornadoes or hurricanes. 

The question is why the particles flow along the interplanetary 
magnetic field lines and why the particles in different tubes grouped 
around a common magnetic field lines. (Diagram 3) 

In order to understand these natural phenomena it is 
necessary to understand the natural forces acting on the current field 
in which charged particles are moving. 
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Temperatura cestica ima uticaja na brzinu nastanka oblacnih 
kapi pomocu elektronske valencije. 



Na osnovu gomjih dijagrama moze se objasniti pojava velikog 
broja tornada u Sjedinjenim Americkim Drzavama u januaru 2012. 
godine. Gornji vremenski parametri su osnovni parametri koji 
pokazuju kada i u kom vremenskom periodu postoje uslovi za pojavu 
vrtloznih vetrova. 

Medutim, to su potrebni ali ne i dovoljni uslovi za pojavu 
tornada i harikena. Osim ovih vremenskih heliocentricnih parametara 
postoje elektromagnetni, fizicki i geografski uslovi koji moraju da se 
ispune da bi doslo do pojave tornada ili harikena. 

Postavlja se pitanje zasto se cestice krecu duz linija 
interplanetamog magnetnog polja i zasto se cestice u razlicitim tubama 
grupisu oko zajednicke linije magnetnog polja. (Dijagram 3.) 

Da bi se razumele ove prirodne pojave neophodno je 
poznavati prirodne sile koje dejstvuju na strujna polja u kojima se 
krecu naelektrisane cestice. 
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6 . 1 . 1 . 

The Theoretical basis of Wireless 
Energy Transfer 


In 1978, at the Plenary Assembly of the International 
Consultative Committee for Radio Communications (CCIR), the 
International Telecommunications Union (ITU), a specialized agencies 
of the United Nations, in Geneva, the paper of mine that was 
considered and adopted was 

„ DEGRADATION OF MAXIMUM USABLE SENSITIVITY OF 
FREQUENCY MODULATION RECEIVERS OPERETING IN NON- 
LINEAR CONDITIONS 

It was the first scientific contribution of our country to the 
United Nations that got the world's largest award given by 163 
countries, the members of the United Nations. The document was 
published in Geneva in 1982 at the 15th Plenary Assembly in Raport 
840, page 457, Spectrum Utilization Volume 1, CCIR. 

After the adoption of the document I signed a doctoral thesis at 
Professor Alexander Marincic, great admirer of Nikola Tesla. Then I 
thought that using nonlinear theoretical basis I'd show the theoretical 
basis of the vision of Nikola Tesla's wireless transmission of energy. 
After several consultations, where I presented the concept of my 
thesis, Professor Marincic agreed to be my mentor, but he asked to 
mathematically prove the theoretical foundations of wireless 
transmission. 

Since 1979 up to 1985 I believed that I would succeed. 
Exploring the possibility of wireless transmission of energy I came to 
new discoveries and in Geneva in the United Nations I published two 
scientific papers which were adopted at the plenary sessions of the 
1984 and 1986. After this period of great scientific achievements came 
the disappointments, stumbles and falls that I finally informed 
professor Marincici I was not able to mathematically prove the 
theoretical foundations of wireless transmission of energy. However, 
in August 1997, the satellite was launched Advanced Composition 
Explorer (ACE) at a height of 1.5 million kilometers toward the Sun LI 
point. After several years of research, using data from the ACE 
satellite I came to know that my review of theoretical foundations of 
wireless transmission of energy through conduction electrical currents 
was wrong and that further research should be based on the 
convection electric currents. 
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6 . 1 . 1 . 

Teorijske osnove bezicnog prenosa 

energije 

Daleke 1978. godine, na Plenarnoj skupstini Medunarodnog 
konsultativnog komiteta za radio komunikacije (CCIR), Medunarodne 
unije za telekomunikacije (ITU), specijalizovane agencije Ujedinjenih 
Nacija, u Zenevi, razmatran je i usvojen moj naucni rad pod naslovom 

DEGRADATION OF MAXIMUM USABLE SENSITIVITY OF 
FREQUENCY MODULATION RECEIVERS OPERETING IN NON- 
LINEAR CONDITIONS “ 

Bio je to prvi naucni doprinos nase zemlje Ujedinjenim 
Nacijama koji je dobio najvece svetsko priznanje od strane 163 zemlje, tada 
clanice Ujedinjenih Nacija. Dokument je objavljen u Zenevi 1982. godine na 
15. Plenarnoj skupstini u Raportu 840, strana 457., Spectrum Utilization 
Volume 1, CCIR. 

Posle usvajanja dokumenta prijavio sam doktorsku tezu na 
Elektrotehnickom fakultetu u Beogradu, kod profesora dr Aleksandra 
Marincica, velikog postovaoca dela Nikole Tesle. Tada sam verovao 
da cu pomocu nelinearnosti atmosfere dokazati teorijsku osnovu vizije 
Nikole Tesle o bezicnom prenosu energije. Posle nekoliko 
konsultacija, gde sam izlozio koncept moje teze, profesor Marincic je 
prihvatio da mi bude mentor ali je trazio da matematicki izvedem 
teorijske osnove o bezicnom prenosu. 

Od 1979. godine pa sve do 1985. godine verovao sam da cu 
uspeti. Istrazujuci mogucnost bezicnog prenosa energije dolazim do 
novih otkrica i u Zenevi u Ujedinjenim Nacijama objavljujem jos dva 
naucna rada koja su usvojena na Plenamim zasedanjima 1984. i 1986. 
godine. Posle ovog perioda velikih naucnih dostignuca dosle su godine 
razocarenja, posrtanja i padova da bih najzad obavestio profesora 
Marincica da nisam u stanju da matematicki dokazem teorijske osnove 
bezicnog prenosa energije. 

Medutim, u avgustu 1997. godine, lansiran je satelit 
Advanced Composition Explorer (ACE.) 

Posle osam godina istrazivanja, koriscenjem podataka sa ACE 
satelita, dosao sam do saznanja, da je moje razmatranje teorijskih 
osnova o bezicnom prenosu energije putem kondukcionih elektricnih 
struja bilo pogresno i da bi dalja istrazivanja trebalo bazirati na 
konvekcionim elektricnim strujama. 
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So I come to the conclusion that the energy required for the 
formation of all natural phenomena on Earth is transmitted wirelessly. 
During 2005 I informed the professor Marincic about my new 
knowledge. Statement on word of honor did not interest him, he asked 
me to show him math by the time I have not performed. 

Exploring natural phenomena on Earth, I finally found out how 
and in what manner the energy from the sun from the point A to point 
B arrives on Earth. In the period 2008 - 2011 I derived the theoretical 
basis of wireless transmission of energy. 

So on the 23rd of March 201 1 I informed the Serbian Academy 
of Sciences and Arts, academician Alexander Marincic that I 
mathematically derived theoretical basis of energy transfer wirelessly. 
After my detailed mathematical presentation academician Marincic 
showed great interest and insisted that he still has a day delivery of 
documents. He asked me to provide him with work by e-mail, I did the 
same on 23 March 2011 at 17:28. 

He was saying there was a problem because some of the 
members of the Serbian Academy of Sciences and Arts consider 
Tesla artisan and not a scientist as evidences state the inability of 
wireless transmission of energy. 

He believed that the mathematical derivation of theoretical 
foundations of wireless transmission of energy would be very useful to 
change that opinion. 

So I am exploring the theoretical foundations of wireless 
transmission of energy that comes from the winds in the Earth’s 
atmosphere to the ground. 

Studies have shown that all natural phenomena on Earth occur 
Trinity of nature, that is, the influence of electric, magnetic and 
gravitational forces, and the overall energy of the sun is transmitted 
wirelessly. 

When the material of the sun radiation, the energy is localized 
in the electric field and the energy is localized in a magnetic field, not 
in the same quantity, so it is necessary to consider separately the 
force of electric power and in particular magnetic field. 



EeozpadcKa umona Memeopo.iozuje 


55 


Tako dolazim do saznanja da se energije, koje su neophodne za 
nastanak svih prirodnih pojava na Zemlji, prenose bezicnim putem. 

U toku 2005. godine obavestio sam profesora Marincica o 
mojim novim saznanjima. Izjave na casnu rec nisu ga interesovale, 
trazio je da mu pokazem matematiku koju u to vreme jos uvek nisam 
izveo. 

Istrazujuci prirodne pojave na Zemlji, najzad sam dosao do 
saznanja kako i na koji nacin energija iz tacke A na Suncu stize do 
tacke B na Zemlji. U periodu od 2008. do 2011. godine izveo sam 
teorijske osnove bezicnog prenosa energije. Tako sam 23. marta 2011. 
godine u Srpskoj akademiji nauka i umetnosti, obavestio akademika 
Aleksandra Marincica, da sam matematicki izveo teorijske osnove 
prenosa energije bezicnim putem. 

Posle mog detaljnog matematickog izlaganja akademik 
Marincic je pokazao veliku zainteresovanost i insistirao je da mu jos u 
toku dana dostavim dokument. Trazio je da mu dostavim rad 
elektronskom postom, sto sam ucinio istog dana 23. marta 2011. 
godine u 17.28 casova. 

Govorio je da ima problema jer pojedini clanovi Srpske 
akademije nauka i umetnosti smatraju Nikolu Teslu zanatlijom a ne 
naucnikom a kao dokaz navode nemogucnost bezicnog prenosa 
energije. Verovao je da bi matematicko izvodenje teorijskih osnova 
bezicnog prenosa energije bilo od velike koristi za promenu takvog 
misljenja. 

Tako sam istrazujuci teorijske osnove prenosa energije 
bezicnim putem dosao do teorijskih osnova nastanka vetrova u 
atmosferi Zemlje. Istrazivanjem vetrova dosao sam do naucnih dokaza 
o bezicnom prenosu energije. 

Istrazivanja su pokazala da sve prirodne pojave na Zemlji 
nastaju Trojstvom prirodnih sila, odnosno, dejstvom elektricne, 
magnetne i gravitacione sile i da se energije sa Sunca prenose bezicno. 

Kod materijalnog zracenja Sunca, energija koja je lokalizovana 
u elektricnom polju i energija koja je lokalizovana u magnetnom polju, 
nisu u istoj kolicini pa je neophodno posebno razmatranje dejstva sile 
elektricnog a posebno sile magnetnog polja. 

Istrazivao sam jedno a pronasao nesto drugo a iz tog 
drugog proizasle su teorijske osnove vrtloznih vetrova. 
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The Sun radiates energy materially and immaterially Material solar 
radiation is in the form of charged particles, and non-material in the 
form of electromagnetic field. Transmission of the material solar 
radiation energy is done by the effect of some physical forces. In 
cosmic space energy transfer is performed using the interplanetary 
magnetic field lines and in the atmosphere and the Earth's interior by 
the lines of the resulting magnetic field which is produced by 
simultaneous action of the interplanetary and magnetic field of the 
Earth. All movements in the universe are in a circle because there is 
no motion in a straight line. When the solar wind particle makes a 
circle, then the particle trajectory can be viewed as a current contour. 
The current contour means closed electrical continuity, with a certain 
form and electric current intensity I. 

6. 1. 2. Interaction between the two contours 

If a line of magnetic field of the Sun is observed as a current 
contour and the trajectory of charged particle as another one, then the 
study of forces is reduced to interaction between the two contours. 
However, there is a problem. When we look at the two oriented 
elements dU in the current contour one, created by the solar wind 
particles and the dl 2 on the magnetic field line, mathematical 
knowledge can be gained that the force dF^ 2 acting on an electric 
element dl2 and the force dF 2 \ acting on an electric element dU, are 
not the same. 

To prove this inequality, let us consider two elements dU and 
dl 2 in which the electrical currents flow of the intensities T and I 2 and 
that the elements are oriented in the direction of the currents. 



Fig. 11. 
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Poznato je da Sunce zraci materijalno i nematerijalno. 
Materijalno zracenje Sunca je u vidu naelektrisanih cestica a 
nematerijalno u obliku elektromagnetskog polja. Prenos energije 
materijalnog zracenja Sunca vrsi se dejstvom neke od fizickih cila. 

U kosmickom prostoru prenos energije vrsi se pomocu linija 
interplane tamog magnetnog polja a u atmosferi i unutrasnjosti Zemlje 
linijama rezultujuceg magnetnog polja koje se dobija istovremenim 
dejstvom interplanetarnog i magnetnog polja Zemlje. Sva kretanja u 
Univerzumu su u obliku kruga jer pravolinijsko kretanje ne postoji. 
Kada naelektrisana cestica Suncevog vetra opise krug, onda se 
trajektorija cestice moze posmatrati kao strujna kontura. Pod strujnom 
konturom podrazumevamo zatvorenu strujnu nit, odredenog oblika i 
odredene jacine elektricne struje I. 


6, 1. 2. Medusobni uticaj dve konture 

Ako liniju magnetnog polja Sunca posmatramo kao jednu 
strujnu konturu a trajektoriju naelektrisane cestice kao drugu strujnu 
konturu, onda se istrazivanje sila svodi na medusobni uticaj dve 
konture. Medutim, tu se javlja problem. Kada se posmatraju dva 
orijentisana elementa dl\ u strujnoj konturi jedan, koju stvaraju cestice 
Suncevog vetra i dl 2 na liniji magnetskog polja, matematicki se dolazi 
do saznanja da sila dFn koja deluje na strujni element dh i sila dF 2 \ 
koja deluje na strujni element dl\, nisu iste. 

Da bi dokazali ovu nejednakost, razmotrimo dva elementa dl\ i 
dl 2 u kojima teku elektricne struje jacine Ii i b i da su elementi 
orijentisani u smeru struja. 


Ii 

ru 




SI. 11. 
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Magnetic induction dB\ generated by electric element dl\ in a 
place where there is an electric element dh 

dB 1 = juO / 47i Ii ( dll x ri 2 /ri 2 3 ) (6.1.1.) 

- r 12 is the vector position of the element dl\ in relation to dh element. 

From the Figure 1 it can be seen that the current element / 2 dl 2 is in 
the magnetic field of the induction dB t so the electromagnetic force will 


act upon it 

dF 12 = hdh x dB] (6.1.2.) 

dF 12 = p,o/47i Ii I 2 { dh x (dl\ x m)} / r l2 3 ) (6.1.3.) 


If we apply the same procedure for dF 2l force, by which an 
electric element \ 2 dl 2 act upon the current element Ii dh 


dF 2 i = no/ 4n Ii I 2 { dh x (dl 2 x r 2 i)} / r 2 i 3 ) (6.1.4.) 

Then, by double-vector product 

A x (B x C ) = B (A C) - C(A B) 

We get that 

dF [2 is not equa dF 2l 

So it comes out that Ampere's law of electromagnetic force between 
two current elements is not in accordance with Newton's third law of 
action and reaction. 

From the physical point of view this anomaly is explained in a way that 
an electric element itself cannot exist independently. It must always be 
within the closed current outline. 

That means that further research into the effects of the two contours 
that are formed by the solar wind particles must be based on the 
resultant forces. 
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Magnetna indukcija dB\ koju stvara strujni element dl\ na 
mestu gde se nalazi strujni element dl 2 , jednaka je 

dB\ = juO / 47i Ii ( dl\ x r [2 / r l2 3 ) (6.1.1.) 

- gdc je r i 2 vektorpolozaj a elementa dl 2 u odnosu na element dl\. 

Sa Prikaza 1 . moze se videti da se strujni element I 2 dl 2 nalazi 
u magnetnom polju indukcije dB\ pa ce na njega da dejstvuje 


elektromagnetna sila 

dFn = l 2 dl 2 x dB\ (6.1.2.) 

dF\ 2 = po/471 Ii I 2 { dl 2 x (dl\ x m)} / r\ 2 3 ) (6.1.3.) 

Ako isti postupak primenimo za silu dF 2 1 , kojom strujni 
element 1 2 dl 2 dejstvuje na strujni element 1 1 dl \ 

dF 2 1 = p, 0 / 4rc Ii I 2 { dli x (dl 2 x r 2 i)} / r 2 i 3 ) (6.1.4.) 

Pomocu dvostrukog vektorskog proizvoda 

A x (B x C ) = B (A C) - C(A B) 

Dobija se da dF i2 nije jednaka dF 2 \ 


Tako se dolazi do saznanja da Amperov zakon 0 
elektromagnetskoj sili izmedu dva strujna elementa nije u skladu sa 
trecim Njutnovim zakonom akcije i reakcije. 

Sa fizickog stanovista ova anomalija objasnjava se tako sto 
strujni element ne moze da postoji samostalno. On mora uvek biti u 
sastavu zatvorene strujne konture. 

To znaci da dalja istrazivanja medusobnog dejstva dve konture, 
koje stvaraju cestice Suncevog vetra, moraju da se baziraju na 
rezultantnim silama. 
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6. 2. 1. The magnetic moment 

Assuming that the particles in the current field move stochastically and 
create current contours the vectors of which are oriented in different 
directions. The magnetic vector-potential of a current-contour of the 
solar wind particle is 

A = po / 4n | \dllx\ (6.2.1.) 

-where ri is the position vector of the observation point M(x, y, z) in 
relation to the current contour element dl 



Let us select one point 0 which is in the plane of the contour. With R 
and r we mark vectors defining the position of the point M and the 
element dl in relation to point 0 

Then the ri= R - r 


r 2 l = R 2 - 2R r + r 2 


( 6 . 2 . 2 .) 
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6. 2. 1. Magnetski moment 

Pretpostavimo da se cestice Suncevog vetra u strujnom polju 
krecu stohasticki i da stvaraju strujne konture ciji su vektori 
magnetskog momenta usmereni u raznim pravcima. Magnetski vektor- 
potencijal jedne strujne konture cestica Suncevog vetra je 

A = p 0 /47i | \d.Hx\ (6.2.1.) 

-gde je ri vektor polozaja tacke posmatranja M (x,y.z) u 
odnosu na element strujne konture d\. 



Odaberimo neku tacku O koja je u ravni konture. Sa R i r 
obelezimo vektore koji odreduju polozaj tacke M i elementa d\ u 
odnosu na tacku O. 

Tada je ri= R - r 


paje 


r 2 i = R 2 - 2R r + r 2 


( 6 . 2 . 2 .) 
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Assuming that R is much greater than r and if is the distance of 
the point M from O is much larger than the current size then the 
contour 


1/r i = 1/R { 1 -(2 R r) / R 2 + r 2 / R 2 }‘‘ /2 (6.2.3.) 

This is approximately equivalent to 

1/ R + (R • r) / R 3 then the vector-potential takes the form 

A = p-o / 47i I / R | d\+ po/4jt I/R 3 | (R-r)dl (6.2.4.) 

The first member is equal to zero because it is a line integral of 
dl at a closed current contour. Since dl is the same as vector 
increment r, then 

dl = dr (6.2.5.) 

Vector - potential is equal 

A = p 0 / 471 I / R 3 | (R • r) • d r (6.2.6.) 

When we start from the equality 

6?{(R-r)r}=(R-r)-Jr + (R • d r ) • r (6.2.7.) 


Line integral of a total differential at a closed current contour is 
always equal to zero. 

| c/{(R-r)-r}=j) (R • r ) • d r + | (R • d r ) • r = 0 
| (R r)-r= - | (R-dr)-r (6.2.8.) 


2A = p 0 / 471 I / R 3 | { (R • r) • d r - (R • d r ) • r } 

Using the rule of double vector product 


(b x c) x a = (a • b) • c - (a • c) • b 
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Pod pretpostavkom da je R mnogo vece od r i ako je 
odstojanje tacke M od O mnogo vece od dimenzija strujne konture tada 
je 

1/r i = 1/R { 1 -(2 R r) / R 2 + r 2 / R 2 }‘' /2 (6.2.3.) 

ovo je priblizno jednako 

1/ R + (R • r) / R 3 tada vektor-potencijal dobija oblik 
A=p 0 /4ji I/r| d\+ p 0 /4ji I/R 3 | (R-r)Jl (6.2.4.) 

Prvi clan je jednak null jer se radi o linijskom integralu od d\ po 
zatvorenoj strujnoj konturi. Kako je d\ isto sto i prirastaj vektora r to je 


d\ = dr (6.2.5.) 

Sada je vektor-potencijal jednak 

A = po / 471 I / R 3 | (R • r) • d r (6.2.6.) 

Kada se pode od jednakosti da je 

J{(R-r)r}=(R-r)-Jr + (R • d r ) • r (6.2.7.) 


Linijski integral totalnog diferencijala po zatvorenoj strujnoj konturi 
uvek j e j ednak nuli . 

| d{(R-r)-r}=j) (R • r ) • d r + | (R • d r ) • r = 0 

paje 

| (R-r)-r= - | (R ■ r ) • r (6.2.8.) 

odavde se dobija da je 

2A = po / 47i I / R 3 | {(R-r)-Jr-(R-Jr)-r) 

Koristeci pravilo o dvostrukom vektorskom proizvodu 


(b x c) x a = (a • b) • c - (a • c) • b 
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The expression under the sign of the line integral can be written as 

(r x d r) x R 

A= fxo / 4 tt I/R 3 j> M> (r x d r) x R (6.2.9.) 

R is a constant vector and the vector of surface which relies on the 
contour is defined by the relation 

S = | Zi r x d r 


This gives the vector - potential 

A = p,o / 47i ( IS x R ) / R 3 (6.2.10.) 

Vector-potential does not depend on the shape of the current contour, 
but only the product IS. 


in = IS = '/ 2 1 | (r x dr) (6.2.11.) 

So we come to the conclusion that the elementary electrical contour, 
created by solar wind particles, is characterized by a magnetic 
moment, which was the goal of this mathematical derivative. 

This means that further studies of solar wind particles moving along 
the magnetic field lines in the form of current field will not apply to 
elementary particle but to the current contour generated by the 
particles. (Magnetic moment) 

Now, the task is to find forces that allow the movement of the solar 
wind particles along the magnetic field lines. 

In practice, the magnetic moment is used to calculate the variations of 
the intensity of the magnetic field of the Earth. 
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Izraz pod znakom linijskog integrala moze se napisati kao 
(r x d r) x R 

A= po/47i I/R 3 j> V 2 (r x d r) x R (6.2.9.) 

Vektor R je konstantan pa je vektor povrsine koja se oslanja na 


konturu dcfinisan relacijom 

S = | V 2 r x d r 

Tako se dobija za vektor - potency al 

A = po/4ji(ISxR)/R 3 (6.2.10.) 

Iz relacije (1.3.10.) vidimo da vektor-potencijal ne zavisi od 
oblika strujne konture vec samo od proizvoda IS. 

m = IS = '/ 2 I | (r x dr) (6.2.11.) 


Tako dolazimo do saznanja da elementamu strujnu konturu, 
koju stvaraju cestice Suncevog vetra, karakterise magnetski moment, 
sto je i bio cilj ovog matematickog izvodenja. 

To znaci da dalja istrazivanja kretanja cestica Suncevog vetra 
duz linija magnetnog polja u obliku strujnih polja nece se odnositi na 
elementarnu cesticu vec na strujnu konturu koju stvaraju te cestice, 
odnosno magnetski moment. 

Sada se postavlja zadatak pronaci sile koje omogucavaju 
kretanje cestica Suncevog vetra duz linija magnetnog polja. 

U praksi se magnetski moment koristi za izracunavanje 
varijacije intenziteta magnetnog polja Zemlje. 
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6. 3. 1. Moment of force 

When the current contour, given in the Figure 7, is found in a 
homogeneous magnetic field, mechanical force acts on each its 
element dl. 


dF=ldlxB (6.3.1.) 

-according to relation (1.3.5.) can be written that 

dF=ldr xB (6.3.2.) 

Moment of force in relation to an arbitrary point O is given by the 

relation 

dT=rxdF (6.3.3.) 


- Where r is a move that determines the position of the point of 
force of attack in relation to the point O. 

Resultant moment of all natural forces which act on a current 


contour of the solar wind particles is 

T = I | r x (dr x B) (6.3.4.) 

According to the rule of double vector product 
a x ( bxc ) = (a • c) • b - ( a • b ) • c 

T = I | (r • B ) • c/r - I j> (r • dr) • B (6.3.5.) 

T = I j> (B-r ) dr - IB j> (r -dr) (6.3.6.) 


The second integral on the right hand side is equal to zero 
because the rot r = 0 
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6. 3. 1. Moment sila 

Kada se strujna kontura, data na SI. 12. , nade u homogenom 
magnetnom polju, na svaki njen element d\ dejstvuje mehanicka sila 

(/F = IdxB (6.3.1.) 

shodno relaciji (1.3.5.) moze se pisati da je 

JF = I Jr xB (6.3.2.) 

Sada je moment ove sile u odnosu na proizvoljnu tacku O dat 
relacijom 

JT = r x dF (6.3.3.) 

gde je r poteg koji odreduje polozaj napadne tacke sile u 
odnosu na tacku O. 

Rezultantni moment svih elementamih sila koje dejstvuju na 
strujnu kontura cestica Suncevog vetra je 

T = I | r x (dr x B) (6.3.4.) 

Prema pravilu o dvostrakom vektorskom proizvodu 
a x ( bxc ) = (a • c) • b - ( a • b ) • c 

T = I | (r • B ) • Jr - 1 1 (r • dr) ■ B (6.3.5.) 

paje 

T=lj> (B-r ) dr - IB| (r -dr) (6.3.6.) 


Drugi integral na desnoj strani jednak je nuli jer je rot r = 0 
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Based on Stokes' theorem 


1 


r dr 


1 


rot r • dS, 


so 


T = I | (B r )dr. 


(6.3.7.) 


Since B is a constant vector 

T = I | Vi ( r x dr) x B 


(6.3.8.) 


So we get that 

T = m x B 

- The magnetic moment m is defined relation 

m = IS = M> / J (r x dr) 

- The magnetic moment m is defined by relation 

m = IS =ViI J (r x dr) 


...(6.3.9.) 

(6.3.10.) 

(6.3.10.) 


Based on the relation (6.3.9.) it can be concluded that the 
electrical contour, which is created by free electric loads of the solar 
wind, which is located in the Sun's magnetic field, is affected by 
coupling of forces equal to the vector product from the magnetic 
moment m of the current contour of free electric loads and the 
magnetic induction vector B. 

Coupling tends to turn the current contour of free electric loads 
in such a way that the vector of its magnetic moment m coioncides 
with the magnetic induction vector B by direction. 

This means that the magnetic field of the current contour, 
created by the solar wind particles, tends to coincide with the 
magnetic field of the Sun. 

The relation still does not indicate why the concentration of 
particles increases around the magnetic field lines and why the current 
field is formed. 

The aim of further research is to find the force and explain the 
process of increasing the density of particles per unit volume of the 
magnetic lines of Diagram 3 
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Na osnovu Stoksove teoreme 

| rdr =J rotr-JS, paje 


5 

T = I | (B r )dr (6.3.7.) 

Posto je B konstantan vektor 

T= I | V 2 ( r x dr) xB (6.3.8.) 


Tako dobijamo da je 

T = m x B . 


(6.3.9.) 


- gde je magnetski moment m definisan relacijom 
m = IS = Vi I I ( r x dr) 


(6.3.10.) 


Na osnovu relacije (6.3.9.) moze se zakljuciti, da na strujnu 
konturu, koju stvaraju slobodna elektricna opterecenja Suncevog vetra, 
koja se nalazi u magnetnom polju Sunca, dejstvuje spreg sila koji je 
jednak vektorskom proizvodu iz magnetskog momenta m strujne 
konture slobodnih elektricnih opterecenja i vektora magnetske 
indukcije B. 

Spreg ima tendenciju da okrene strujnu konturu slobodnih 
elektricnih opterecenja tako da se vektor njenog magnetskog momenta 
m poklopi po pravcu i smeru sa vektorom magnetske indukcije B. 


To znaci da magnetsko polje strujne konture, koju stvaraju 
cestice Suncevog vetra, tezi da se poklopi sa magnetnim poljem 
Sunca, odnosno cestice Suncevog vetra prate liniju magnetnog 
polja Sunca. 

Relacija (6.3.9.) jos uvek ne ukazuje zasto se koncentracija 
cestica povecava oko linije magnetskog polja i zasto se stvara strujno 
polje. Cilj daljeg istrazivanja je pronaci silu i objasniti proces 
povecanja gustine cestica po jedinici zapremine na magnetnim linijama 
Dijagram 3. 
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7. 1. 1. The effect of the electromagnetic force 

If we assume that all the vectors of the magnetic moment of different 
current contours under the influence of the couplings of forces T = m x 
B are in accordance with the direction of the magnetic induction vector 
lines of the Sun, this means that we have a myriad of convection 
parallel conductors where electric current i = dq / dt is flowing in the 
same direction. 

According to Laplace formula, when the convection currents of 
the solar wind particles are of the same direction, electromagnetic 
forces have appealing character. 

Supposing we want to calculate the electromagnetic force 
between two linear convection conductors through which electric 
current of the solar wind is flowing in the same direction at a distance 
d. 


B, 


( 1 ) 


Ii <?>- 


F 21 

— ► 


F 12 

◄- 


( 2 ) 
# I 2 


Fig. 13. 


From the representation (1.8.), at a distance d, the electrical 
current L flowing in the first convection conductor will create magnetic 
induction 

B x = no / 2 jc ( h / d.) (7.4.1.) 

According to the Pierre-Simon Laplace formula, 
electromagnetic force acts upon the intercept length / of the second 
convection conductor 


F 12 = I 2 Bx l = no / 271 ( Ii I 2 / d ) / (7.4.2.) 

On the basis of the relation (7.4.2.), the force F n is 
oriented from the second to the first convection conductor. 
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7. 1. 1. Dejstvo elektromagnetne sile 

Ako se pretpostavi da su svi vektori magnetskog momenta 
raznih strujnih kontura pod dejstvom sprega sila T = m x B u skladu 
sa pravcem i smerom vektora magnetske indukcije linije Sunca, to 
znaci da imamo bezbroj konvekcionih paralelnih provodnika kod kojih 
elektricna struja i = dq / dt tece u istom pravcu i smeru. 


Prema Laplasovoj formuli kada su konvekcione struje, 
koje stvaraju cestice Suncevog vetra istog smera, elektromagnetske 
sile imaju privlacan karakter. 


Pretpostavimo da zelimo da izracunamo elektromagnetsku silu 
izmedu dva konvekciona pravolinijska provodnika, kroz koje protice 
elektricna struja cestica Suncevog vetra u istom smeru na nekom 
odstojanju d. 


( 1 ) 


Bj 

1 ( 2 ) 


/i 


(X). 

I 

I 

I 

I 

I 



d 


$ h 




SI. 13. 


Sa SI. 13. , na odstojanju d, elektricna struja I\, koja tece u 
prvom konvekcionom provodniku, stvorice magnetsku indukciju B\ 

B\ = po / 271 ( /, / d.) (7.4.1.) 

Pa prema Laplasovoj formuli (Pierre-Simon Laplace) na 
odsecak duzine /, drugog konvekcionog provodnika, dejstvuje 
elektromagnetska sila 


F 12 = h Bl l = po / 2 ji ( 1 1 1 2 / d ) / (7.4.2.) 

Na osnovu relacije (7.4.2.), sila F l2 orijentisana je od drugog 
prema prvom konvekcionom provodniku. 
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In the same way, we can calculate the force by which the 
second comvection conductor is acting on the segment of the first 
conductor. From this it follows that the force Fix by which another 
convection conducter affects the first has the same intensity but 
opposite direction. 

Fn = - Fix (7.4.3.) 

That proves that the forces Fi 2 and F 22 are equal according to absolute 
value. 


\Fu\ = | Fix\ = \F\ (7.4.4.) 

Force F is called the interplay between the forces. Interplay 
between the forces of the same length 1 

F = )LXo / 2tt ( I 2 /d)/ (7.4.5.) 


( 1 ) ( 2 ) 



Fig 14. 

When calculating the interaction force of the current contours 
of the solar wind particles it is started from the resultant forces where 
the current contours affect each other, because the resultant forces 
given by relation (7.4.3.) satisfy the principle of action and reaction. 
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Na isti nacin moze se izracunati sila kojom drugi konvekcioni 
provodnik deluje na odsecak prvog provodnika. Odavde proizilazi da 
sila Fix kojom drugi konvekcioni provodnik dejstvuje na prvi ima isti 


intenzitet ali suprotan smer. 

F 12 = -Fi\ (7.4.3.) 

Tako se dokazuje da su po apsolutnoj vrednosti sile F 12 i F 21 
jednake. 

|Fi 2 | = | Fn\ = \F | (7.4.4.) 

Silu F nazvacemo silom medusobnog dejstva. Sila 
medusobnog dejstva na duzini / jednaka 

F = po / 271 (P/d)/ (7.4.5.) 


( 1 ) ( 2 ) 



SI. 14. 

Kod izracunavanja sile medusobnog dejstva strujnih kontura 
cestica Suncevog vetra poslo se od rezultantnih sila gde strujne konture 
deluju jedna na drugu, jer rezultantne sile date relacijom (7.4.3.) 
zadovoljavaju princip akcije i reakcije. 
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This proves that when the convection electric currents are of 
the same direction, electromagnetic forces have appealing character, 
with the result that the distance decreases between the convection 
conductors or tubes, where the solar wind particles are moving. 
So it comes out that the solar wind particles move along the lines of 
the magnetic field of the sun when two conditions are met 

1 . The first condition is that the coupling of forces direct 
current contours of the solar wind particles so that 
the vectors of their magnetic moments coincide with 
the direction of the magnetic induction of the 
magnetic line vector; 

2 . 

The second condition is that the electromagnetic 
forces reduce the distance between the convection 
conductors of the solar wind particles, which are 
located near the magnetic line, and thus increase the 
density of particles per unit volume around the 
magnetic line. 


Any change of the direction in the magnetic induction vector direction 
causes a change in direction of the vector of the magnetic moment of 
current contours of the solar wind particles. Principle which is valid in 
the interplanetary space is also valid in the atmosphere. 

This means that the material free electric loads follow the 
immaterial line of the magnetic field. 

By this mathematical derivation, the theoretical basis of 
Tesla's idea of wireless transmission of energy is proved. 

All natural phenomena on earth, except for heat, resulting from 
the conversion of the energy are transmitted wirelessly from the Sun 
to the Earth. 

Heat is electromagnetic phenomenon which is achieved 
by the electric field of the Sun, which is transmitted diffusely. 
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Ovim se dokazuje da kada su konvekcione elektricne struje 
istog smera, elektromagnetske sile imaju privlacan karakter, sto ima za 
posledicu da se rastojanje izmedu konvekcionih provodnika, odnosno 
tuba, gde se krecu cestice Suncevog vetra, smanjuje. 

Tako se dolazi do saznanja da se cestice Suncevog vetra krecu 
duz linija magnetnog polja Sunca kada su ispunjena dva uslova 

1. Prvi uslov je da spreg sila usmeri strujne konture 
cestica Suncevog vetra tako da se vektori njihovih 
magnetskih momenata poklope po pravcu i smeru sa 
vektorom magnetske indukcije magnetske linije; 

2. Drugi uslov je da elektromagnetske sile smanju 
rastojanje izmedu konvekcionih provodnika cestica 
Suncevog vetra, koji se nalaze u blizini magnetske 
linije, i da na taj nacin povecaju gustinu cestica po 
jedinici zapremine oko magnetske linije. 

Svaka promena pravca u smeru vektora magnetske indukcije 
izaziva promenu pravca i smera vektora magnetskog momenta strujnih 
kontura cestica Suncevog vetra. Princip koji vazi u interplanetarnom 
prostoru vazi i u atmosferi. 

To znaci da materijalna slobodna elektricna opterecenja prate 
nematerijalnu liniju magnetnog polja. 

Ovim matematickim izvodenjem dokazana je 
naucna osnova Tesline ideje o bezicnom prenosu 
energije. 

Sve prirodne pojave na Zemlji, osim toplote, nastaju 
konverzijom energija koje se prenose bezicno od tacke A na Suncu do 
tacke B na Zemlji. 

Toplota je jedina elektromagnetna pojava koja nastaje dejstvom 
elektricnog polja Sunca koje se prenosi difuzno. 
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8. 1. The penetration of particles into the atmosphere 

The particles that carry free electric loads can enter the atmosphere in 
two ways, one is electromagnetic and other physical penetration. 

When the current field penetrates through the Planetary magnetic 
door, which are located above the poles, then it comes to the 
electromagnetic penetration. Planetary magnetic door opens or closes 
under the action of interplanetary magnetic field. 

In case that the current field has high kinetic energy then a physical 
penetration occurs in the equatorial belt. 

8. 2. Electromagnetic penetration into the atmosphere 

Electromagnetic penetration of particles into the atmosphere is the 
result of joint action of gravitational and electromagnetic forces. 
Particles carry the "frozen" magnetic field that they took from the Sun 
and current fields in the atmosphere have the same spatial structure 
of chemical elements as in the interplanetary space. Figure 3 



Fig. 14. 
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8. 1. Prodor cestica u atmosferu 

Cestice koje nose slobodna elektricna opterecenja mogu da 
prodru u atmosferu na dva nacina, jedan je elektromagnetni a drugi 
fizicki prodor. Kada strujno polje prodire kroz Plane tarna magnetna 
vrata koja se nalaze iznad polova, tada dolazi do elektromagnetnog 
prodora. Planetarna magnetna vrata se otvaraju ili zatvaraju pod 
dejstvom interplanetarnog magnetnog polja. 

U slucaju da strujno polje ima veliku kineticku energiju, tada 
dolazi do fizickog prodora u ekvatorijalnom pojasu. 

8. 2. Elektromagnetni prodor u atmosferu 

Elektromagnetni prodor cestica u atmosferu je posledica 
zajednickog dejstva gravitacione i elektromagnetne sile. Cestice nose 
„zamrznuto“ magnetno polje koje su ponele sa Sunca, pa strujna polja 
u atmosferi imaju istu prostomu strukturu hemijskih elemenata kao i u 
interplanetamom prostoru. 



SI. 14. 
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Electromagnetic penetration occurs at all speeds of particles 
and depends on the polarization of the Bz component of the 
interplanetary magnetic field. Through the northern Planetary 
magnetic door only particles penetrate at which the Bz component is 
negative and only particles with positive Bz component pentrate the 
south planetary door. Particles are moving through the atmosphere in 
the form of current fields (Jet stream). The interplanetary current field 
in the atmosphere keeps the magnetic and electrical structure. 

However, due to collisions with atoms of air and friction it comes to the 
reduction of radial velocity of the current field. When the radial velocity 
is reduced, the electric current will reduce and the power of the 
magnetic layer with it. At one moment magnetic layer disappears 
resulting in the shedding of particles contained in the current field. 

Particles that carry free electric loads penetrate into the free 
atmosphere and, depending on the conversion produce rain, wind, 
earthquakes, fields of high and low pressure, etc. 

Particles that penetrate the atmosphere through the Planetary 
Magnetic Door create circular polar winds at high altitudes. 


Electronic circular polar wind Proton circular polar wind 



Diagram. 6. 


Depending on the polarization of the particles that carry free 
electric loads depends the direction of movement of air masses. 
Protons generate cyclonic movement and electrons generate 
anticyclonic movement of air masses. 
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Elektromagnetni prodor javlja se pri svim brzinama cestica i 
zavisi od polarizacije Bz komponente interplanetarnog magnetnog 
polja. Kroz severna Planetarna vrata prodiru samo cestice kod kojih je 
Bz komponenta negativna, a kroz juzna samo cestice sa pozitivnom Bz 
komponentom. Cestice se krecu kroz atmosferu u obliku strujnih polja 
(mlazna struja, Jet Stream). Interplanetamo strujno polje u atmosferi 
zadrzava magnetnu i elektricnu strukturu. 

Medutim, zbog sudara sa atomima vazduha i trenja dolazi do 
smanjenja radijalne brzine strujnog polja. Kada se smanji radijalna 
brzina smanjice se elektricna struja a sa njom i snaga magnetnog 
omotaca. U jednom trenutku nestaje magnetni omotac, sto ima za 
posledicu rasipanje cestica koje se nalaze u strujnom polju. 

Cestice koje nose slobodna elektricna opterecenja prodiru u 
slobodnu atmosferu i u zavisnosti od nacina konverzije stvaraju 
kisu, vetar, zemljotrese, polja visokog i niskog pritiska itd. 

Cestice koje prodru u atmosferu kroz Planetarna magnetna 
vrata stvaraju polame kruzne vetrove. 


Elektronski polarni kruzni vetar Protonski polarni kruzni vetar 



Dijagram 6. 


U zavisnosti od polarizacije cestica koje nose slobodna 
elektricna opterecenja zavisi smer kretanja vazdusnih masa. Protoni 
stvaraju ciklonsko, a elektroni anticiklonsko kretanje vazdusnih masa. 
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8. 3. Physical penetration into the atmosphere 

The main parameter that allows the physical penetration of the 
current field in the Earth's atmosphere is the kinetic energy of the 
current field. For the particles to physically broke the magnetic 
defense of the Earth it is necessary to have in accordance several 
weather, electromagnetic, physical and geographical conditions. 
Powerful eruptions on the Sun have high kinetic energy and 
penetration ability through the geomagnetic defense. The weakest 
magnetic Earth defense is in the geomagnetic anomaly in the Atlantic 
Ocean. Outside the equatorial belt the Earth magnetic defense is 
strong and it cannot come to physical penetration of particles into the 
atmosphere. The Sun is one of relatively small stars and the kinetic 
energy of the particles is relatively small. In other words, there is no 
global effect, but only local or regional effect of the solar corpuscular 
radiation. 



Fig. 15. Representation of geomagnetic field strength 

The eruptions of coronal holes have great speed but not the 
mass and the kinetic energy of the erupted particles is insufficient to 
lead to physical penetration into the atmosphere. However, after the 
eruption of coronal hole occurs fast solar wind in interplanetary space, 
which creates a shock wave. The shock wave of the fast solar wind 
compresses the particles of the slow solar wind that are currently in 
the interplanetary space between the Sun and Earth. (Co-rotating 
Interaction Regions, interactions between fast and slow streams.) 


EeoipadcKa uiKona Memeopojiozuje 


81 


8. 3. Fizicki prodor u atmosferu 

Osnovni parametar koji omogucava fizicki prodor strujnog 
polja u atmosferu Zemlje je kineticka energija strujnog polja. Da bi 
cestice fizicki probile elektromagnetnu odbranu Zemlje potrebno je da 
se usaglasi vise vremenskih elektromagnetnih, fizickih i geografskih 
uslova. Snazne erupcije vulkana na Suncu imaju veliku kineticku 
energiju i sposobnost prodora kroz geomagnetsku odbranu. 

Najslabija magnetna odbrana Zemlje nalazi se u geomagnetskoj 
anomaliji u Atlanskom okeanu. Izvan ekvatorijalnog pojasa magnetna 
odbrana Zemlje jejaka i ne moze da dode do fizickog prodora cestica u 
atmosferu. Sunce spada u relativno male zvezde, pa su kineticke 
energije cestica relativno male. Drugim recima, ne postoji globalni vec 
samo lokalni ili regionalni uticaj suncevog korpuskulamog zracenja. 


SI. 15. Prikaz jacine geomagnetskog polja. 

Erupcije koronalnih rupa imaju veliku brzinu ali ne i masu, pa 
je kineticka energija eruptovanih cestica nedovoljna da bi doslo do 
fizickog prodora u atmosferu. Medutim, posle erupcije koronalne rupe 
javlja se brz Suncev vetar koji u interplanetarnom prostoru stvara 
udami talas. Udarni talas brzog Suncevog vetra sabija cestice sporog 
Suncevog vetra koje se u tom trenutku nalaze u interplanetarnom 
prostoru izmedu Sunca i Zemlje. (Co-rotating Interaction Regions, 
interactions between fast and slow streams.) 


i 

najsle 


Lir 

najsl 

odbi 



stvara kisne sume 


82 


Belgrade School of Meteorology 


With the approach of the Earth increases the density of electrically 
neutral particles or weakly charged particles large mass. The 
maximum density of particles occurs just before the attack in the 
Earth's magnetic field. 
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Diagram 7. Representation of the shock wave 

In addition to increasing density of the particles, the solar wind on its 
way from the Sun to the Earth accelerates particles and thus non 
charged or weakly charged particles become "strong arm" with a large 
kinetic energy, which allows physical penetration into the Earth's 
atmosphere. 
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Sa sve vecim priblizavanjem Zemlji povecava se gustina 
elektricno neutralnih ili slabo naelektrisanih cestica velike mase. 
Maksimalna gustina cestica javlja se neposredno pred udar u magnetno 
polje Zemlje. 
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Dijagram 7. Prikaz udarnog talasa 


Solar Wind Speed 
(km/s) 

Udarni talas 


Proton Density 
(l/cm A 3) 

7 • 

^ • 
^ •* H • 

.*S. 

• . V** • • • 

1 1 1 l.l 1 1 1 l*~ • * 

• • *•*•*•*•"* *% 

M • •• 

\ ■ • 
\ Naglo povecanje 

gustine cestica 

• 1 • I ■ I r 1 * • 

Thermal Speed 
(km/s) 

• 

*• * •• • 


- N/S Flow Angle 
(deg» 



Osim povecanja gustine cestica, Suncev vetar na svom putu od 
Sunca do Zemlje ubrzava cestice i na taj nacin nenaelektrisane ili slabo 
naelektrisane cestice postaju „udarna pesnica“ sa velikom kinetickom 
energijom koja omogucava fizicki prodor u atmosferu Zemlje. 
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Electrically neutral or weakly charged particles are coming just before 
the arrival of the shock wave of the fast solar wind. 
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Diagram 8. Comparative representation of the arrival time 



Diagram 9. The penetration of charged particles started 30th June 
2012 . 
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Elektricno neutralne ili slabo naelektrisane cestice dolaze 
neposredno pre udarnog talasa brzog Suncevog vetra. 
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Dijagram 8. Uporedni prikaz vremena dolaska 



Dijagram 9. Prodor naelektrisanih cestica zapoceo je posle 8 sati 30. 
juna 2012. 
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The comparison of the diagrams 8 and 9 shows that the 
particles that arrived just before the arrival of the shock wave, on 29 
June, do not carry the electric load. 



before the arrival of the shock wave, 29 June. 


In this way the existence or non-existence of electric and 
magnetic loads of particles that penetrate the Earth's atmosphere is 
proved. Also, comparing the diagrams of electric and magnetic loads 
the existence of shock wave is confirmed. 

The evidence about the effect of momentum is rapid increasing 
of density of particles. The density of particles at coronal holes is small 
and if it were not electrically neutral particles in the interplanetary 
space, penetration in the atmosphere would be avoided. 

The principle of shock wave occurs in the atmosphere with a 
downward vertical advection of cold air masses. 
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Uporedenjem Dijagrama 8 i 9 dokazuje se da cestice koje su 
pristigle neposredno pre dolaska udamog talasa 29. juna, ne nose 
elektricno opterecenje. 



Dijagram 10. Magnetno opterecenje cestica koje su pristigle 
neposredno pre dolaska udarnog talasa. 

Na ovaj nacin dokazuje se postojanje ili nepostojanje 
elektricnog ili magnetnog opretecenja cestica koje prodiru u atmosferu 
Zemlje. Takode, uporedenjem dijagrama elektricnog i magnetnog 
opterecenja dokazuje se postojanje udamog talasa. 

Dokaz da se radi o dejstvu kolicine kretanja je naglo povecanje 
gustine cestica. Gustina cestica kod koronalne rupe je mala i kada ne bi 
bilo elektricno neutralnih cestica u interplanetamom prostoru do 
prodora u atmosferu ne bi doslo. 

Princip udarnog talasa javlja se i u atmosferi kod 
vertikalne silazne advekcije hladnih vazdusnih masa. 
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9. 1. Macroscopic natural forces 

In the scientific world there are only two macroscopic 
natural forces that can create swirling motion, electromagnetic 
and gravitational forces. There is no third force. This means that 
within these two macroscopic forces one should look for the 
theoretical bases of all natural phenomena as well as the basics 
of vorticity of air masses. 

It is well known that the law of electromagnetic force 
associates electric and magnetic values with the physical ones. 
The conductors, through which the electrical current flows, and 
which can be found in the magnetic field, are affected by 
mechanical forces that tend to run conductors. 

It is the only visible manifestation of the magnetic field 
and the foundation of all movements of air masses in the 
atmosphere that allows the transition from the electromagnetics 
of the atmosphere to the physics of the atmosphere. 

Electromagnetic force is the result of interaction of electric 
current and magnetic field, perpendicular to the direction of current 
element and does not depend on its orientation. 

The maximum value of the electromagnetic force occurs when 
the current element is perpendicular to the magnetic field direction and 
for all other directions it is proportional to the sine of an angle that 
makes an electric element with the direction of the magnetic field. This 
explains why the circular winds have the maximum speed. The 
intensity and the direction of the electromagnetic force are uniquely 
determined by the vector product 

dF = I d 1 x B (9.1.1.) 

- where dl is the length vector of the current element. 

This relation is called the Laplace formula. 
There are two primary categories of electric currents, convection and 
conduction. Conduction electric current flows at metallic conductors, 
and convection electric current flows at conductors which are in the 
form of the current fields. 

In conduction electric current, the movement of free 
elementary electrical loads, electrons or protons, is carried out by the 
effect of electric field and there is no substance transmission. 

The convection electric current is the movement of elementary 
particles, electrons or protons, carried by free electrical loads and 
have a discrete structure as all other matters. In other words, 
electricity is material. Matter is transmitted At convection electric 
current, matter is transmitted. 
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9. 1. Prirodne makroskopske sile 

U svetu nauke postoje samo dve makroskopske prirodne sile 
koje mogu da stvore vrtlozno kretanje, elektromagnetna i gravitaciona 
sila. Trece sile nema. To znaci da bi u okviru ove dve prirodne 
makroskopske sile trebalo traziti teorijske osnove svih prirodnih 
pojava pa i osnove vrtloznosti vazdusnih masa. 

Poznato je da Zakon o elektromagnetskoj sili povezuje 
elektricne i magnetne velicine sa fizickim velicinama. Na provodnike, 
kroz koje teku elektricne struje, a nalaze se u magnetnom polju, 
dejstvuju mehanicke sile koje teze da pokrenu provodnike. 

To je jedina vidljiva manifestacija magnetskog polja i osnova 
svih kretanja vazdusnih masa u atmosferi koja omogucava prelazak sa 
elektromagnetike atmosfere na fiziku atmosfere. 

Elektromagnetna sila je rezultat uzajamnog dejstva 
elektricne struje i magnetnog polja, upravna na pravac strujnog 
elementa i ne zavisi od njegove orijentacije. 

Maksimalna vrednost elektromagnetne sile javlja se kada je 
strujni element upravan na pravac magnetnog polja, a za sve ostale 
pravce srazmema je sinusu ugla koji zaklapa strujni element sa 
pravcem magnetnog polja. 

Ovo je objasnjenje zasto kruzni vetrovi imaju najvecu 

brzinu. 

Intenzitet, pravac i smer elektromagnetne sile jednoznacno su 
odredeni vektorskim proizvodom 

dF = I d 1 x B (9.1.1.) 

gde je dl vektor duzine strujnog elementa. 

Ova relacija naziva se Laplasova fonnula 

Postoje dve osnovne kategorije elektricnih struja i to 
konvekcione i kondukcione. Kod metalnih provodnika teku 
kondukcione elektricne struje a kod provodnika koji je u obliku 
strujnih polja (oblaka) teku konvekcione elektricne struje. 

Kod kondukcionih elektricnih struja kretanje elementarnih 
slobodnih elektricnih opterecenja, elektrona ili protona, vrsi se 
dejstvom elektricnog polja i nema prenosa materije. Konvekciona 
elektricna struja predstavlja kretanje elementarnih cestica, elektrona ili 
protona, koje nose slobodna elektricna opterecenja i imaju diskretnu 
strukturu kao i sve materije. Kod konvekcione elektricne struje prenosi 
se materija. Drugim recima, elektricna struja je materijalna. 
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Convection electric current is created by charged particles that 
move under the influence of some of the physical forces. A typical 
example is the solar wind particles that create convection electric 
current. 

It is well known that the charged particles that carry free electrical 
loads appear after breaking the structure of the atom. If we know that 
in the atmosphere there is no force that can break the structure of the 
atom, then we can say that the particles that occur in the Earth's 
atmosphere are not of earthly origin. The solar wind charged particle 
moving along the lines of the magnetic field of the Sun and the 
geomagnetic field is one of the basic processes in the interplanetary 
space and the Earth's atmosphere. Research shows that free 
electrical loads occur in the Earth's atmosphere in the form of current 
fields that are in the current descriptive alternative meteorology called 
the jet streams. If in the current field is N particle that carries free 
electrical loads q, and if they are moving with speed v then we get that 
electric convection current is equal 

J = Nqv 

Where N is the number of particles per unit volume of the 
current field, q is the electrical load of the particles and v is the speed 
of particles moving . 

Electromagnetic force acting on the particles contained in the 
current field is equal to 

F = qv x B N V (9.1.2.) 

When we consider only one particle, then Lorenz law says 

F = qv x B 

(9.1.3.) 

When a charged particle is an electron, then q =-e and the 
electromagnetic force is equal to 

F = -ev x B = eB xv (9.1 .4.) 

If the convection electric current is composed of electrons and 
if it is in the electric and magnetic field then the electromagnetic force 
acting on an electron is 

F = -e (K + v xB) (9.1.5.) 

- Relation is known as the Lorentz force. 

The physical forces that occur in the atmosphere are the result of the 
interaction of convection electric current, geomagnetic field and 
gravitational force. 

Trinity of the natural forces, that is, electrical, magnetic 
and gravitational forces is valid for all natural phenomena. 
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Konvekcionu elektricnu struju stvaraju naelektrisane cestice 
koje se krecu pod dejstvom neke od fizickih sila. Tipican primer su 
cestice Suncevog vetra koje stvaraju konvekcionu elektricnu struju. 

Poznato je da naelektrisane cestice koje nose slobodna 
elektricna opterecenja nastaju posle razbijanja strukture atoma. Ako se 
zna da u atmosferi Zemlje ne postoji sila koja moze da razbije 
strukturu atoma, onda se moze reci da cestice koje se javljaju u 
atmosferi Zemlje nisu zemaljskog porekla. Kretanje naelektrisanih 
cestica Suncevog vetra duz linija magnetskog polja Sunca i 
geomagnetskog polja predstavlja jedan od osnovnih procesa u 
interplanetamom prostoru i atmosferi Zemlje. Istrazivanja pokazuju da 
se slobodna elektricna opterecenja javljaju u atmosferi Zemlje u obliku 
strujnih polja koja se u vazecoj deskriptivnoj alternativnoj 
meteorologiji nazivaju mlazne struje (Jet Stream). 

Ako se u strujnom polju nalazi N cestica koje nose slobodna 
elektricna opterecenja q, i ako se krecu brzinom v onda se dobija da je 
elektricna konvekciona struja jednaka 

J = Nqv 

-gde je N broj cestica u jedinici zapremine strujnog polja, q 
elektricno opterecenje cestica a v brzina kojom se krecu cestice. 

Elektromagnetna sila koja deluje na cestice koje se nalaze u 
strujnom polju jednaka je 

F = qv x B N V (9.1.2.) 

Kada se posmatra samo jedna cestica onda Lorencov zakon 

glasi 

F = qv x B (9.1.3.) 

Kada je naelektrisana cestica elektron onda je q = -e pa je 
elektromagnetna sila jednaka 

F = -ev x B = eB xv (9.1 .4.) 

Ako je konvekciona elektricna struja sastavljena od elektrona i 
ako se nalazi u elektricnom i magnetnom polju, onda elektromagnetna 
sila koja dejstvuje na jedan elektron je 

F = -e (K + v xB) (9.1.5.) 

- relacija je poznata kao Lorencova sila. 

Fizicke sile koje se javljaju u atmosferi su rezultat uzajamnog 
dejstva konvekcione elektricne struje, geomagnetskog polja i 
gravitacione sile. 

Trojstvo prirodnih sila, odnosno elektricne, magnetne i 
gravitacione sile vazi za sve prirodne pojave. 
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10. 1. Theoretical bases for vortex movement of air masses 

One of the largest uncertainties in current meteorology is 
swirling movement of air masses. In order to evaluate the scientific 
bases for the swirling movement of air masses, the effect of the 
natural laws of movement of charged particles in the solar wind should 
be considered first. Particles can only move along the geomagnetic 
field lines, (Belgrade School of Meteorology, 2011. Volume 4) 

When the solar wind charged particle penetrates the 
geomagnetic field of the induction B, the velocity v, and electric load q 
and has a mass m, then it is affected by the electromagnetic force, 
that is, the forces of electric and magnetic fields of the Earth. In the 
first approximation, we will assume that the geomagnetic field is 
homogeneous. 

There are three cases: 

1 when the particle velocity v is parallel to the magnetic 

induction vector B; 

2 when the particle velocity v makes an angle 0 with the 

magnetic induction vector B; 

3 when the particle velocity v is perpendicular to the magnetic 
induction vector B; 

In the first case 

When the particle velocity v is parallel to the magnetic 
induction vector B there is no electromagnetic force acting on the 
particle and 

F= 0 (10.1.1.) 


In the second case 

When the particle velocity v makes an angle 0 with the magnetic 
induction vector B, the velocity can be decomposed into two 
components: 

- Component vcos0, which is in the direction of the field and 

- Component v sin0, which is perpendicular to the direction of magnetic 
field. 

Both components have an impact on the movement of particles. 

The first longitudinal component of the particle velocity v cosQ shows 
that the movement of particles will be even and in the direction of the 
magnetic field. 

The second transverse component of the velocity of particles v sinQ 
will cause the circling motion in the level which is perpendicular to the 
magnetic field. 
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10. 1. Teorijske osnove vrtloznog kretanja vazdusnih masa 

Jedna od najvecih nepoznanica u vazecoj meteorology i je 
vrtlozno kretanje vazdusnih masa. U cilju sagledavanja naucne osnove 
za vrtlozno kretanje vazdusnih masa prvo treba sagledati dejstvo 
prirodnih zakona na kretanja naelektrisanih cestica Suncevog vetra. 
Cestice se iskljucivo krecu duz linija geomagnetskog polja. 

(2011., Milan T. Stevancevic, Beogradska skola meteorologije, 
Sveska cetvrta.). 

Kada naelektrisana cestica Suncevog vetra elektricnog 
opterecenja q i mase m prodre brzinom v u geomagnetsko polje 
indukcije B onda na nju deluje elektromagnetska sila, odnosno, sile 
elektricnog i magnetskog polja Zemlje. U prvoj aproksimaciji 
pretpostavicemo da je geomagnetsko polje homogeno. 

Postoje tri slucaja: 

1 kada je brzina cestice v paralelna vektoru magnetske 
indukcije B; 

2. kada brzina cestice v zaklapa ugao 9 sa vektorom 
magnetske indukcije B. 

3. kada je brzina cestice v normala na vektor magnetske 
indukcije B; 

U prvom slucaju 

Kada je brzina cestice v paralelna vektoru magnetske indukcije 
B nema delovanja elektromagnetske sile na cesticu pa je 


F= 0 


( 10 . 1 . 1 .) 


U drugom slucaju 

Kada brzina cestice v zaklapa ugao 0 sa vektorom magnetske 
indukcije B, brzina se moze rastaviti na dve komponente: 

- komponenta v cos 0, koja je u pravcu polja i 

- komponentu v sin 0, koja je normala na pravac magnetnog 
polja. 

Obe komponente imaju uticaja na kretanje cestice. 

Prva longitudinalna komponenta brzine cestice v cosQ, govori 
da ce kretanje cestice biti ravnomerno i u pravcu magnetnog polja. 

Druga transverzalna komponenta brzine cestice v sind 
prouzrokovace kruzno kretanje u ravni koja je normalna na magnetno 
polje. 
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Mutual effect of these components shows that the resultant 
particle trajectory is a coil with cylinder, tube-shaped with a radius 

r = mv sin9 / q B (10.1.2.) 

d = (2;t r / v sinO) v cosO = 2jt rmvcosO / q B 



Fig. 12 

When the particle penetrates from high heights into the lower layers of 
the atmosphere, under the influence of gravity, the influence of the 
geomagnetic field increases, that is, the intensity of geomagnetic 
induction B which results in the reduction tube radius. Particle velocity 
is determined by the equation 


rqB 

v = 

m sin 9 


(10.1.3.) 


In the third case 

When the particle velocity vector v is perpendicular to the 
magnetic induction vector B 


F=qvxB (10.1.4.) 

In this case, the electromagnetic force is acting on the particle 
and tends to bend the path of the particle. If we assume that the 
current radius of the curved particle trajectory is r then 

mv 2 /r =qvl? (10.1.5.) 

From here one can get that the particle trajectory is the circle given by 
relation 

r = mv / q B (10.1.6.) 
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Zajednickim dejstvom ovih komponenti dobija se da je 
rezultantna putanja cestice zavojnica sa cilindrom u obliku tube ciji je 
poluprecnik 

r = mv sin9 / q B (10.1.2.) 

Tada je 

d = (27i r tv sinO) v cosO = In rmvcosO / q B 



SI. 16 

Kada cestica sa velikih visina prodire u nize slojeve atmosfere 
pod dejstvom gravitacione sile, povecava se uticaj geomagnetskog 
polja, odnosno povecava se intenzitet geomagnetske indukcije B sto 
ima za posledicu smanjenje poluprecnika tube. 

Brzina cestice odredena je jednacinom 


rqB 

v = — 

msin# 


(10.1.3.) 


U trecem slucaju 

Kada je vektor brzine cestice v normala na vektor magnetske 
indukcije B 

F=qvxB (10.1.4.) 

U ovom slucaju elektromagnetska sila deluje na cesticu i tezi da 
savije putanju cestice. Ako pretpostavimo da je trenutni poluprecnik 
krivine putanje cestice r onda je 

mv 2 /r =qvl? (10.1.5.) 


odavde se dobija da je putanja cestice krug dat relacijom 
r = mv / q B 


(10.1.6.) 
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11. 1. Momentum 

In classical physics, the product of mass and velocity of 
particles is called momentum. Corpuscular radiation particles that 
penetrate in the free atmosphere have a certain amount of movement. 
Entering the atmosphere, particles affect air masses and by their 
dynamic pressure create earthly winds. Momentum is a vector 
quantity, the intensity of which is defined by product of vector v and 
scalar m, where v is the velocity and m is mass. 


p = mv (11.1.1.) 

In classical physics, mass is considered as a constant, so the change 
of momentum occurs only due to changes in speed. 

dp d(mv ) dv 

— = = m — 

dt dt dt 


.(11.1.2.) 


From here one can get that the derivative of momentum per 
time is equal to the force F and the vector momentum acts in the 
direction of the velocity vector. 

^ = F = ma (11.1.3.) 

dt 


Upper equation represents Newton's second law of motion. 

Rate of change of momentum in time is equal to the force acting and 
has the same direction as the force. 



Fig. 13. Representation of downward vertical advection 


If the relations describing the trajectory of particles in the magnetic 
field are linked with the relations of the momentum of particles in the 
atmosphere, then it leads to the mathematical relations on the 
movement of air masses. 
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11. 1. Kolicina kretanja 

U klasicnoj fizici proizvod mase i brzine cestica naziva se 
kolicina kretanja. Cestice korpuskularnog zracenja Sunca koje prodru u 
slobodnu atmosferu imaju odredenu kolicinu kretanja. Ulaskom u 
atmosferu cestice zahvataju vazdusne mase i svojom kolicinom 
kretanja stvaraju zemaljske vetrove. Kolicina kretanja je vektorska 
velicina ciji je intenzitet dclinisan proizvodom vektora v i skalara m, 
gde je v brzina a m masa. 

p = mv (11.1.1.) 

U klasicnoj fizici masa se smatra kao konstantna velicina pa se 
promena kolicine kretanja javlj a samo usled promene brzine. 


dp d(mv) dv 

— = = m — 

dt dt dt 


.(11.1.2.) 


Odavde se dobija da je derivacija kolicine kretanja po vremenu 
jednaka sili F i da vektor kolicine kretanja dejstvuje u smeru vektora 
brzine. 


^ = F = ma (11.1.3.) 

dt 

Gomja relacija pretstavlja Drugi Njutnov zakon kretanja. 

Brzina promene kolicine kretanja u vremenu jednaka je sili 
koja dejstvuje i ima isti smer kao sila. 


Strujno polje sa 
magnetnim 
omotacem 


Udarni talas cestica 
F = ma 


Fizicka vertikalna 
silazna advekcija 
hladnih vazdusnih 



masa 


SI. 17. Prikaz vertikalne silazne advekcije 

Ako se povezu relacije koje opisuju trajektoriju cestica u 
magnetnom polju i relacije o kolicini kretanja cestica u atmosferi 
dolazi se do matematickih relacija o kretanju vazdusnih masa. To znaci 
da cestice svojom kolicinom kretanja zahvataju vazdusne mase i 
stvaraju zemaljske vetrove. 
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A typical example of the effects of momentum 

This means that particles by their momentum affect air masses 
and create earthly winds. It is known that hurricane SANDY moved 
ashore with the wind speed of 26 m / s (Kosava 27. 7M / s) and that it 
caused a lot of damage. There is a question how did such a great 
damage occur. The answer is simple. Speed is not the only parameter 
that determines the strength of a wind but a momentum 
F = ma. 

The Sandy hurricane was magnetic hurricane carrying particles of 
great weight. 


Definition of the wind 

Wind in the Earth's atmosphere originates from the 
dynamic pressure of the solar radiation corpuscular particles. 

Earthly wind speed outside the equatorial belt is determined by 
the equation 


rqB 

v= c — 

m sin 6 


(11.1.4.) 



The magnetic 
layer 


Fig. 18. 


- Where c is the slip factor. 

The typical example of the movement of particles in the Earth's 
atmosphere outside the equatorial belt, under the effect of the 
circulation speed. 


Wind speed circulating 
oxygen and hydrogen 
atoms 


Curent field 
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Tipican primer dejstva kolicine kretanja 

Poznato je da je hariken SANDY presao na kopno brzinom 
vetra od 26 m/s (kosava dostize 150 km/h) i da je izazvao veliku stetu. 
Postavlja se pitanje kako je doslo do tako velike stete pri brzini vetra 
koja je bila manja od Kosave. Odgovor je jednostavan. Nije brzina 
jedini parametar koja odreduje snagu nekog vetra, vec je to kolicina 
kretanja F = ma. Hariken SANDY je bio magnetni hariken koji je 
nosio cestice velike mase, pa je sila F bila velika. 


Definicija vetra. (M. T. Stevancevic) 

Vetar u atmosferi Zemlje nastaje dejstvom kolicine 
kretanja atomskih i subatomskih cestica, koje nose elektricna i 
magnetna opterecenja, i dolaze sa Sunca. 

Cestice koje ne nose elektricna i magnetna opterecenja ne 
mogu da stvore vetar. 

Brzina zemaljskog vetra izvan ekvatorijalnog pojasa odredena 
je jednacinom 



msm6 

- gde je c faktor proklizavanja. 

Tipican primer kretanja cestica u atmosferi Zemlje, 
ekvatorijalnog pojasa, pod dejstvom cirkulacione brzine. 


izvan 


Smer cirkulacione 
brzine atoma 
kiseonika i vodonika 


r = mv si n0 / q B 


Magnetni 

omotac 


Strujno polje 


SI. 18. 




100 


Belgrade School of Meteorology 


Theoretically viewed, there is a great difference between the cyclonic 
circulation of air masses in the equatorial belt and outside the 
equatorial belt. In the equatorial belt, when the radial velocity current 
field vector is not perpendicular to the geomagnetic induction, there is 
a cyclonic circulation of air masses under the influence of radial 
velocity of the current field. So we come to know that at the cyclonic 
circulations outside the equatorial belt, the movement of air masses is 
under the influence of the circulation velocity, and in the equatorial belt 
it is under the influence of radial velocity of the current field. 



Fig 19. Satellite image of the 23rd March 2012 (NOAA) 
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Teorijski posmatrano, postoji velika razlika izmedu ciklonskih 
cirkulacija vazdusnih masa u ekvatorijalnom pojasu i izvan 
ekvatorijalnog pojasa. 

Kod ciklonskih cirkulacija izvan ekvatorijalnog pojasa, kretanje 
vazdusnih masa je pod dejstvom cirkulacione brzine cestica, a u 
ekvatorijalnom pojasu pod dejstvom radijalne brzine strujnog polja. 



SI. 19. Satelitski snimak tropskog ciklona 23. marta 2012. godine. 
(NO A A) 


Strujno polje zapocinje elektronsku valenciju priblizno na 
visini oko 700 mb. 





102 


Belgrade School of Meteorology 


Due to the increased intensity of geomagnetic induction, under 
the influence of gravity, the radius of the cyclonic circulation of air 
masses decreases with deeper penetration into the lower layers of the 
atmosphere. However, when in the equatorial belt, particle velocity v is 
normal to the magnetic induction vector of the geomagnetic field B, 
the particles affect air masses and create winds with circular motion 
where each chemical element has a radius defined by the relation 

r = mv / q B 

Speed of air masses with hurricanes and tornadoes is equal to 


rqB 

v = c 

m 

- Where c<1 slip factor 


(11.1.5.) 


If we know that the maximum intensity of the electromagnetic 
force occurs when the current element is perpendicular to the direction 
of magnetic field, then we can say that the circulating winds the 
trajectory of which is circle are the fastest and the strongest winds on 
the planet. (1999, Tornado - 510km/h) 


Based on the effect of the electromagnetic force it can be 
concluded that: 

The circular movement of air masses can only be caused 
by electromagnetic and gravitational forces. Fictitious forces 
cannot be the subject of scientific review. 


11. 2. The slippage factor 

When particle of the current field penetrates the free 
atmosphere, it comes to the interactions between particles that are in 
the current field and atoms of air. The interaction is manifested in the 
change of movement of air masses. At high altitudes due to low 
density of the atmosphere, the interaction between particles and the 
atom of air is small. With the reduction in height the density of the air 
increases and the effect of the current field force increases too. 
However, with the reduction in height increases the mass of air and 
particle velocity decreases. This indicates that the speed of air 
masses with the decrease in height will increase until a certain height 
and a further reduction in height velocity of air mass will decrease. 
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Zbog povecanja intenziteta geomagnetske indukcije, pod 
dejstvom gravitacione sile, poluprecnik ciklonske cirkulacije 
vazdusnih masa smanjuje se sa sve dubljim prodorom u nize slojeve 
atmosfere. 

Kada je u ekvatorijalnom pojasu brzina cestice v normala na 
vektor magnetske indukcije B geomagnetskog polja, cestice zahvataju 
vazdusne mase i stvaraju vetrove sa kruznim kretanjem, gde svaki 
hemijski element ima poluprecnik definisan relacijom 

r = m v / q B 

Brzina vazdusnih masa kod harikena i tomada jednaka je 


rc/B 

v = c — — 

m 

- gde je c < 1 faktor proklizavanja 


(11.1.5.) 


Ako znamo da se maksimalni intenzitet elektromagnetne sile 
javlja kada je strujni element upravan na pravac magnetnog polja, onda 
se moze reci da su vrtlozni vetrovi cija je trajektorija krug najbrzi i 
najjaci vetrovi na planeti. (1999., Tornado - 510 km/h ) 


Na osnovu dejstva elektromagnetne sile moze se zakljuciti da: 

Kruzno kretanje vazdusnih masa mogu da izazovu samo 
elektromagnetna i gravitaciona sila. 

Izmisljene sile, odnosno gradijentna sila i sila devijacije, ne 
mogu biti predmet naucnog razmatranja. 


11. 2. Faktor proklizavanja 

Kada cestice strujnog polja prodru u slobodnu atmosferu dolazi 
do pojave uzajamnog dejstva, odnosno interakcije, izmedu cestica koje 
se nalaze u strujnom polju i atoma vazduha. Interakcija se manifestuje 
u promeni kretanja vazdusnih masa. Na velikim visinama zbog male 
gustine atmosfere uzajamno dejstvo cestica i atoma vazduha je malo. 
Sa smanjenjem visine povecava se gustina vazduha, pa se povecava i 
dejstvo sile strujnog polja. Medutim, sa smanjenjem visine povecava 
se masa vazduha i smanjuje brzina cestica. 
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12.1. The radial winds 

Radial winds are produced by current field, which is in valid 
meteorology known as Jet Stream. Radial wind is the result of friction 
between the particles of corpuscular solar radiation, located in the 
current field, and air masses outside the current field. The radial 
velocity decreases with the removal from the current field. Top speed 
of radial wind is at an altitude of the current field, which is located just 
below the tropopause, and decreases with decreasing altitude. Radial 
wind is the horizontal movement of air masses. 



Each current field in the atmosphere of Earth is powered by a feed 
mechanism of the interplanetary current field. In place where the feed 
mechanism flows into the current field, velocity of air masses is the 
highest. 

From the ground up to the height of the current field movement of air 
masses is considered as a natural movement that occurs due to 
friction. Air masses below the current field do not carry charged 
particles. The movement of air masses is in the direction of the 
movement of the current field radial velocity. 
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12. 1. Radijalni vetrovi 

Radijalni vetrovi nastaju dejstvom strujnog polja koje je u 
vazecoj meteorologiji poznato kao mlazna struja (Jet Stream). 
Radijalni vetar je posledica trenja izmedu cestica korpuskularnog 
zracenja Sunca, koje se nalaze u strujnom polju, i vazdusnih masa 
izvan strujnog polja. Brzina radijalnog vetra opada sa udaljenjem od 
strujnog polja. Najveca brzina radijalnog vetra je na visini strujnog 
polja, koje se nalazi neposredno ispod tropopauze, i opada sa 
smanjenjem visine. Radijalni vetar predstavlja horizontalno kretanje 
vazdusnih masa. 



SI. 20. Protonski radijalni vetar 


Svako strujno polje u atmosferi Zemlje napaja se preko 
uvodnika iz interplanetarnog strujnog polja. Na mestu gde se uvodnik 
uliva u strujno polje brzina kretanja vazdusnih masa je najveca. 

Od tla pa sve do visine strujnog polja kretanje vazdusnih masa 
smatra se kao fizicko kretanje koje se javlja usled trenja. Vazdusne 
mase ispod strujnog polja ne nose naelektrisane cestice. Kretanje 
vazdusnih masa je u smeru kretanja radijalne brzine strujnog polja. 
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13. 1. The circulating winds 

Each current field carries charged particles which in motion produce 
electricity. An electric current creates a magnetic layer that prevents 
the shedding of particles. When the speed of the current field is 
reduced, the intensity of electric current will reduce and by the 
reduction of electricity, the magnetic layer reduces too. At one point 
the strength of the magnetic layer cannot keep charged particles and 
then it comes to the opening of the current field and the particles 
penetrate into the free atmosphere. By their momentum, the particles 
seize the air masses and create winds under the influence of the 
circulation speed of the particles. 



Unlike the radial wind, the circulation wind carries charged 
particles which in motion produce convection electric current. In 
general, circulating winds outside the equatorial belt are created under 
the influence of the circulation velocity of particles contained in the 
current field, and in the equatorial belt under the influence of radial 
velocity of the current field. 
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13. 1. Vrtlozni vetrovi 

Svako strujno polje nosi naelektrisane cestice koje u kretanju 
stvaraju elektricnu struju. Elektricna struja stvara magnetni omotac 
koji ne dozvoljava rasipanje cestica. Kada se smanji brzina strujnog 
polja smanjice se i jacina elektricne struje, a smanjenjem elektricne 
struje smanjuje se magnetni omotac. U jednom trenutku snaga 
magnetnog omotaca ne moze da zadrzi naelektrisane cestice i tada 
dolazi do otvaranja strujnog polja i cestice prodiru u slobodnu 
atmosferu. Cestice svojom kolicinom kretanja zahvataju vazdusne 
mase i stvaraju vetrove pod dejstvom cirkulacione brzine cestica. 



Za razliku od radijalnog vetra, vrtlozni vetar nosi naelektrisane 
cestice koje u kretanju stvaraju konvekcionu elektricnu struju. U 
principu, vrtlozni vetrovi van ekvatorijalnog pojasa stvaraju se pod 
dejstvom cirkulacione brzine cestica koje se nalaze u strujnom polju, a 
u ekvatorijalnom pojasu pod dejstvom radijalne brzine strujnog polja. 
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Fig. 22. Representation of a radial wind and a circulation wind 


Radial and circulation winds are two separate systems with no mixing 
of air masses because the magnetic layer of the circulation wind does 
not allow it. 

The line motion of hurricanes and tornadoes is caused by radial wind. 
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SI. 22. Prikaz radijalnog i vrtloznog vetra 


Radijalni i vrtlozni vetar su dva posebna sistema kod kojih 
nema mesanja vazdusnih masa, jer magnetni omotac vrtloznog vetra to 
ne dozvoljava. 

Linijsko kretanje harikena i tornada izaziva radijalni vetar. 
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14. 1. The origin of the field of high and 

low atmospheric pressure 

When the current field enters the atmosphere through the 
planetary magnetic door, it loses speed and then it comes to a 
reduction in the intensity of electricity. When electric current is 
reduced, the intensity of the magnetic layer is reduced, which cannot 
hold the particles and they under the influence of the circulation 
velocity penetrate into the free atmosphere. Proton particles move left 
of the direction of the radial velocity of the current field and the 
electrons right. By the effect of the circulation velocity, the proton 
particles create fields of low-atmospheric pressure, and electrons 
create the fields of high atmospheric pressure. 

14. 1. 1. Horizontal distribution of the fields of high and 
low atmospheric pressures 

When the fields of atmospheric pressure are created by circulation 
speed of particles then a horizontal spatial distribution of the fields of 
high and low atmospheric pressure occurs. 

In the northern hemisphere, left of the direction of current field, a 
field of low atmospheric pressure is being created and right, the 
field of high atmospheric pressure. 



Fig 23. A horizontal distribution of the fields of atmospheric pressure 
in the northern hemisphere 
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14. 1. Nastanak polja visokog i niskog atmosferskog pritiska 

Kada strujno polje prodre u atmosferu kroz Plane tama 
magnetna vrata, ono gubi brzinu i tada dolazi do smanjenja jacine 
elektricne struje. Kada se elektricna struja smanji, smanjuje se 
intenzitet magnetnog omotaca koji ne moze da zadrzi cestice i one pod 
dejstvom cirkulacione brzine prodiru u slobodnu atmosferu. Na 
severnoj hemisferi protonske cestice skrecu levo od smera radijalne 
brzine strujnog polja, a elektroni desno. Dejstvom cirkulacione brzine, 
protonske cestice stvaraju polja niskog a elektroni polja visokog 
atmosferskog pritiska. 


14. 1. 1. Horizontalna raspodela polja visokog i niskog 
atmosferskog pritiska. 

Kada se polja atmosferskog pritiska stvaraju cirkulacionom 
brzinom cestica tada se javlja horizontalna prostorna raspodela polja 
visokog i niskog atmosferskog pritiska. 

Na sevemoj hemisferi, levo od smera strujnog polja stvara se 
polje niskog a desno polje visokog atmosferskog pritiska. 



SI. 23. Prikaz horizontalne raspodele polja atmosferskog pritiska na 
severnoj hemisferi 
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Measurements of electrical potential of the fields of atmospheric 
pressure showed that the field of high pressure has always negative, 
and the field of low atmospheric pressure has always positive 
potential. Distribution of the electric potential at the fields of the high 
and the low atmospheric pressure on 11th March 2007 at 00.00 UTC 
and the electric potential at 16.30 UTC. 



Diagram 1 1 . 



Diagram 12. 
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Merenja elektricnog potency ala polja atmosferskog pritiska 
pokazala su da polje visokog pritiska ima uvek negativni a polje niskog 
atmosferskog pritiska ima uvek pozitivni potency al. 

Prikaz raspodele elektricnog potency ala kod polja visokog i 
niskog atmosferskog pritiska 11. marta 2007. godine u 00.00 UTC i 
elektricnog potency ala u 16.30 UTC. 



Dijagram 1 1. 



Dijagram 12. 
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Synoptic situation shows that the electric potential of the field 
of high atmospheric pressure is of -48 kV (kilovolt) and +55 kV of the 
low one. 

Electrical potential difference of two fields is 103 thousand volts. 
However, every field has its magnetic layer that prevents the 
dispersion of the charged particles, that is, the mixing of two fields of 
different potentials. 

When there was no magnetic layer there would be an electrical 
short-circuit of the two fields. This is proof of the existence of the 
magnetic layer of two fields of atmospheric pressure. 

So it comes out that the electrons create fields of high and 
protons create fields of low atmospheric pressure. 

If we know that in the atmosphere there is no force that can 
break the structure of the atom, then it can be argued that the creation 
of the fields of high and low atmospheric pressure results from the 
penetration of charged particles of the solar origin. 

When one connects all the meteorological and electromagnetic 
parameters, it can clearly be seen the effect of the electrons and the 
protons on the occurrence of atmospheric pressure fields. 

When the fields of low and high atmospheric pressure are 
created by the effect of a circulating velocity of the current field, then 
these are complementary fields of atmospheric pressure of the 
horizontal distribution. 

Complementary fields of atmospheric pressure have the ability 
to create a weather front. Weather front cannot be created by fields of 
atmospheric pressure arising under the influence of the circulation 
velocity of different current fields. 

14. 1. 2. The vertical distribution of the fields of high and 
low atmospheric pressure. 

In the equatorial belt, where the radial velocity vector of the current 
field is perpendicular to the geomagnetic induction vector, the fields of 
low and high atmospheric pressure are created under the effect of 
radial velocity of the current field. 

When the atmospheric pressure fields are created by radial 
velocity of the current fields, then complementary fields of vertical 
distribution of atmospheric pressure occur. 

Complementary fields of vertical distribution of atmospheric 
pressure do not generate meteorological front. 
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Sinopticka situacija pokazuje da je elektricni potencijal polja 
visokog atmosferskog pritiska -48 kV (kilovolti) a niskog +55 kV. 

Razlika elektricnog potencijala dva polja iznosi 103 hiljade 
volti. Medutim, svako polje ima svoj magnetni omotac koji ne 
dozvoljava rasipanje naelektrisanih cestica, odnosno mesanje dva polja 
razlicitih potencijala. Kada ne bi bilo magnetnog omotaca doslo bi do 
elektricnog kratkog spoja dva polja. Ovo je dokaz o postojanju 
magnetnog omotaca dva polja atmosferskog pritiska. 

Tako se dolazi do saznanja da elektroni stvaraju polja visokog, 
a protoni, niskog atmosferskog pritiska. 

Ako se zna da u atmosferi ne postoji sila koja moze da razbije 
strukturu atoma, onda se moze tvrditi da je stvaranje polja visokog i 
niskog atmosferskog pritiska posledica prodora naelektrisanih cestica 
onostranog porekla, odnosno, Suncevog porekla. 

Kada se povezu svi meteoroloski i elektromagnetni parametri 
jasno se uocava dejstvo elektrona i protona na pojavu polja 
atmosferskog pritiska. 

Kada se polja niskog i visokog atmosferskog pritiska stvaraju 
dejstvom cirkulacione brzine jednog strujnog polja onda su to 
komplementarna polja atmosferskog pritiska horizontalne raspodele. 
(M.T.Stevancevic, 2009.,Beogradska skola meteorologije, Sveska 3.) 

Komplementarna polja atmosferskog pritiska imaju sposobnost 
da stvore meteoroloski front. 

Meteoroloski front ne mogu da stvore polja atmosferskog 
pritiska koja su nastala dejstvom cirkulacione brzine razlicitih 
strujnih polja. 


14. 1. 2. Vertikalna raspodela polja visokog i 
niskog atmosferskog pritiska. 

U ekvatorijalnom pojasu, kada je vektor radijalne brzine 
strujnog polja nonnala na vektor geomagnetske indukcije, stvaraju se 
polja niskog i visokog atmosferskog pritiska dejstvom radijalne brzine 
strujnog polja. Kada se polja atmosferskog pritiska stvaraju radijalnom 
brzinom strujnih polja, tada nastaju komplementarna polja 
atmosferskog pritiska vertikalne raspodele. 

Komplementarna polja atmosferskog pritiska vertikalne 
raspodele ne stvaraju meteoroloski front. 
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The horizontal distribution of pressure 



Electrons Protons 

Ground 


The vertical distribution of pressure 



Lo 





Protons 


Ground 


7 ig. 24. The spatial distribution of the atmospheric pressures. 


Vertical distribution of the fields of low and high atmospheric 
pressures causes the movement of air masses, of the opposite 
direction at the same location but at different altitudes. It occurs in the 
equatorial belt at the hurricanes. 
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Horizontalna raspodela 



Elektroni Protoni 

Tlo 


Vertikalna raspodela 



Polje niskog 



SI. 24. Uporedni prikaz prostorne raspodele polja atmosferskog 
pritiska. 

Vertikalna raspodela polja niskog i visokog atmosferskog 
pritiska izazivaju kretanja vazdusnih masa, suprotnog smera na istoj 
lokaciji ali na razlicitim visinama. 


118 


Belgrade School of Meteorology 



Anticyclonic movement of air masses at 250 mb Hurricane DANIEL 



Cyclonic movement of air masses Hurricane Daniel 
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Anticiklonalno kretanje vazdusnih masa na 250 mb hariken DANIEL 
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The importance of physical and electromagnetic heliocentric 
parameters can be viewed at hurricane Katrina 


Katrina - SPEED [km/s] 



Diagram 13. Speed of the solar wind with hurricanes 
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Diagram 14. The density of charged particles which were in the 
interplanetary space at the moment of eruption 
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Znacaj elektromagnetnih i fizickih heliocentricnih parametara 
moze se sagledati kod harikena Katrina. 



Dijagram 13. Brzina Suncevog vetra kod harikena Katrina 
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Dijagram 14. Gustina elektricno neutralnih cestica koje su se u 
momentu erupcije nalazile u interplanetarnom prostoru. 
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Electrically neutral particles have a role as a strong arm to break 
through the defense of the Earth and form the feed mechanism of 
certain electrical conuctivity between the interplanetary current field 
and the atmosphere. 

After the establishment of the feed mechanism, the penetration of 
charged particles in the atmosphere starts. 



Diagram 15. The diagram of electric convection current of Katrina 


The diagram shows the nucleon electric current from the 
explosion of the volcano S583 M4.1. The volcano had a Beta-Delta 
magnetic structure and inverse polarization and was in a geoeffective 
position in the southern heliosphere of the Sun. 

Comparing the Diagram of density and velocity of particles with 
the Diagram of electrical currents, it can be seen that the nucleon 
particles reached the Earth on 22nd August, but they did not have 
enough kinetic energy to make the breakthrough. It was only after the 
arrival of electrically neutral particles of large mass that the 
breakthrough was made which was manifested by sudden 
temperature drop of the top cloud of tropical depression. 
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Elektricno neutralne cestice imaju ulogu da kao udarna pesnica 
probiju magnetnu odbranu Zemlje i fonniraju uvodnik odredene 
elektricne provodnosti izmedu interplanetamog strujnog polja i 
atmosfere. Posle uspostavljanja uvodnika pocinje prodor 
naelektrisanih cestica u atmosferu. 



Katrinu. 

Dijagram pokazuje nukleonsku elektricnu struju koja je 
eruptovana iz vulkana S583 sa eksplozijom snage M4.1. Vulkan je 
imao Beta-Delta magnetnu strukturu i inverznu polarizaciju i nalazio 
se u geoefektivnoj poziciji na juznoj heliosferi Sunca. 

Uporedujuci dijagram gustine i brzine cestica sa dijagramom 
elektricnih struja zapaza se da su nukleonske cestice stigle do zemlje 
22. avgusta, ali da nisu imale dovoljnu kineticku energiju da izvrse 
prodor. Tek posle dolaska elektricno neutralnih cestica velike mase 
proboj je izvrsen i koji se manifestuje naglim padom temperature vrha 
oblaka tropske depresije. 
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When particles penetrate the geomagnetics anomaly, which is located 
along the geomagnetic equator, then under certain conditions create a 
tropical wind swirling called hurricanes. 

Due to the large amount of movement, the nucleon particles affect 
cold air masses and by vertical advection cause a sudden drop in 
temperature of the top of cloud of the tropical depression. 

In nature there is a principle of simplicity, so the electrical current is 
moving by line of the least electrical resistance. It occurs that in the 
existing feed mechanism particles penetrate from some other volcano. 
Physical penetration of the particles that are electrically neutral cannot 
create a swirling motion. In order to achieve the vorticity electricity is 
necessary, that is, electromagnetic force. Shortly after the formation of 
the feed mechanism, the penetration of particles begins, which carry 
free electrical loads, and only then the vorticity of air masses begins, 
that is, the vorticity of tropical depressions. The hurricanes are 
supplied by this electrical current. 

15. 1. Angle of the feed mechanisms 

In the tropics radial velocity vector of the current field is, in general, 
perpendicular to the geomagnetic induction vector B, which indicates 
that the trajectory of the current field will be a circle. Equatorial belt is 
the area at which the radial velocity vector of the interplanetary current 
field is perpendicular to the magnetic induction vector B of the 
geomagnetic field. In this case the particles by their momentum seize 
the air masses and create the wind called hurricane. 

In general, in the polar belt, circulation velocity vector of the 
interplanetary current field is perpendicular to the magnetic induction 
vector B of the geomagnetic field when the circular polar winds are 
created. 

15.1.1. Determining the location of occurrence 
of the hurricanes 

The mutual position of the Earth and the Sun determines the location 
where there are conditions for the occurrence of hurricanes. However, 
the location is also determined by the angle under which the current 
field is coming. 

The angle of incidence of the current field in the atmosphere of the 
Earth ranges from - 8 to + 8 degrees. This means that the particles 
from the northern or southern sun hemisphere come under different 
angle of incidence. 
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Kada cestice prodru kroz geomagnetsku anomaliju, koja se 
nalazi duz geomagnetskog ekvatora, tada se pod odredenim uslovima 
stvaraju tropski vrtlozni vetrovi koje nazivamo Harikeni. 

Zbog velike kolicine kretanja, nukleonske cestice zahvataju 
hladne vazdusne mase i vertikalnom advekcijom izazivaju nagli pad 
temperature vrha oblaka tropske depresije. 

U prirodi vazi Princip jednostavnosti pa se elektricna struja 
krece linijom najmanjeg elektricnog otpora. Fizickim prodorom cestica 
koje su elektricno neutralne ne moze da se stvori vrtlozno kretanje. Da 
bi doslo do vrtloznosti potrebna je elektricna struja, odnosno 
elektromagnetna sila. Neposredno posle fonniranja uvodnika pocinje 
prodor cestica koje nose slobodna elektricna opterecenja i tek tada 
zapocinje vrtloznost vazdusnih masa, odnosno vrtloznost tropskih 
depresija. Ovom elektricnom strujom napajaju se harikeni. 


15. 1. Ugao uvodnika 

U tropskom pojasu vektor radijalne brzine strujnog polja je, u 
principu, normala na vektor geomagnetske indukcije B sto ukazuje da 
ce trajektorija strujnog polja biti krug. Ekvatorijalni pojas je oblast kod 
koje je vektor radijalne brzine interplanetarnog strujnog polja normala 
na vektor magnetske indukcije B geomagnetskog polja. U tom slucaju 
cestice svojom kolicinom kretanja zahvataju vazdusne mase i stvaraju 
vetar koji nazivamo hariken. 

U principu, u polamom pojasu vektor cirkulacione brzine 
interplanetarnog strujnog polja je normala na vektor magnetske 
indukcije B geomagnetskog polja kada se stvaraju kruzni polarni 
vetrovi. 


15. 1. 1. Odredivanje lokacije nastanka harikena 

Medusobni polozaj Zemlje i Sunca odreduje lokaciju gde 
postoje uslovi za pojavu harikena. Medutim, lokaciju odreduje i ugao 
pod kojim uglom dolazi strujno polje. 

Upadni ugao strujnog polja u atmosferu Zemlje krece se od - 8 
do + 8 stepeni. To znaci da cestice sa seveme ili juzne Sunceve 
hemisfere dolaze pod razlicitim upadnim uglom. 
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T The combination of a current field angle of incidence and the angle 
of the Earth's axis determine longitude, that is, the location where the 
velocity vector of the current field is perpendicular to the geomagnetic 
induction vector. The longitude of the location is determined by the 
current position of the Earth, which is determined by rotation of the 
Earth relative to the current field. 

Hurricane cannot occur in the northern hemisphere in winter. 
However, in the transitional period, a combination of the angle of 
inclination of the earth's axis of 23.5 degrees and the angle of 
incidence of the current field of plus or minus 8 degrees, allows that in 
the transitional period radial velocity vector of the current field is 
perpendicular to the magnetic induction vector. 


Fig. 25. Position of the current field and the Earth in summer 

Hurricanes cannot occur near the geomagnetic equator. In the 
current geocentric meteorology this is explained by the influence of 
Coriolis force. However, mathematics is a ‘cruel science’ and can 
uncover mathematically uncontrollable descriptions and imaginary 
forces that exist in the current alternative geocentric meteorology. 

Hurricane with a radius of 150 kilometers and the average 
velocity of air masses of 45 meters per second, develops a strength of 
1.6 x 1012 watts which is a force that is greater than half of the total 
installed power capacity of all power plants on the planet. 
However, if in the calculation we introduce the coefficient of efficiency, 
losses due to the Joule effect, the force of elevated air currents and 
the power required to create rain drops, then the power of hurricanes 
increases significantly. 


The 



magnetic 
lines of 
defense 
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Kombinacija upadnog ugla strujnog polja i ugao nagiba 
Zemljine ose odreduju geografsku sirinu, odnosno lokaciju gde je 
vektor brzine strujnog polja normala na vektor geomagnetske 
indukcije. Geografsku duzinu lokacije odreduje trenutna pozicija 
Zemlje koja je odredena rotacijom Zemlje u odnosu na strujno polje. 

Hariken se ne moze javiti na severnoj hemisferi u zimskom 
periodu. Medutim, u prelaznom periodu kombinacija ugla nagiba 
Zemljine ose od 23.5 stepeni i upadnog ugla strujnog polja, od plus ili 
minus 8 stepeni, omogucava da u prelaznom periodu vektor radijalne 
brzine strujnog polja bude nonnala na vektor magnetske indukcije. 
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/ 

NM 


aaaa/ 


Radijalna brzina 
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SI. 25. Polozaj strujnog polja i Zemlje u letnjem periodu 


Harikeni se ne mogu javiti u blizini geomagnetskog ekvatora. U 
vazecoj geocentricnoj meteorology i to se objasnjava dejstvom 
Koriolisove sile. Medutim, matematika je surova nauka i moze da 
razoblici matematicki nekontrolisane deskripcije i izmisljene sile koje 
postoje u vazecoj alternativnoj geocentricnoj meteorologiji. 

Hariken poluprecnika 150 kilometara i srednje brzine 

12 

vazdusnih masa od 45 metara u sekundi, razvija snagu od 1.6 x 10 
Watta sto predstavlja snagu koja je veca od polovine kapaciteta ukupne 
instalisane snage svih elektricnih centrala na planeti. Ako se u 
proracun uvede koeficijent korisnog dejstva, gubici usled Dzulovog 
efekta, snagu uzgonskih vazdusnih struja i snagu koja je potrebna za 
stvaranje kisnih kapi, onda se snaga harikena znatno uvecava. 
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For hurricane with the above mentioned characteristics, power is 
required that is greater than the total capacity of all the so far installed 
capacities of electric power plants and future capacities that will be 
installed by the end of the 21st century. 

In other words, the alternative meteorology claims that a seemingly 
weak Coriolis force can stop and turn around the direction of 
circulation of air masses with the power of order 1.6x1012 watts and 
more. 

It should be noted that the invented gradient force and invented force 
of deviation are in mathematically uncontrollable forces and cannot be 
subject to any scientific considerations. 

Another big unknown is that hurricanes cannot occur on the mainland. 
This is explained by the warm water needed to fuel the heat engine of 
tropical cyclone. 

"Warm waters are necessary to fuel the heat engine of the tropical 
cyclone." 

Taking into account that they cannot explain heat engine, advocates 
of the current descriptive meteorology, having no evidences, ask to 
believe them on the "word of honor" and invent new institutes. Thus in 
science they introduce "ingenious" institute "Conditional Instabilities of 
he Second Kind (CISK)" . 

The release of latent heat through condensation and precipitation 
processes is essential to the development and maintenance of tropical 
cyclones. Tropical cyclone genesis appears to be related to 
Conditional Instability of the Second Kind (Cisco) (Charney and 
Eliassen, 1964; Yanai, 1975). 

That alternative has its own alternative was shown by a new invented 
theory Wind-lnduce Surface Heat Exchange Instability. 

The subjective interpretations of individuals have no limits, but depend 
on the imagination of inventors only, and dogma appears to be a 
result of the alternative research, that is, a large number of "truths". 

In contrast to the alternative meteorology which was established by 
Aristotle, the scientific heliocentric meteorology is limited to natural 
forces, and as the final result of the research there is the law of nature 
that has only one truth. 

Thus, on the interpretations of individuals mathematically uncontrolled 
"theories" were created of the origin of tropical cyclones, and an 
alternative became "science", and the copyists mere puppets in the 
hands of "great" inventors. 
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Za hariken, sa gore navedenim karakteristikama, potrebna je 
snaga koja je veca od ukupne snage svih do sada instalisanih kapaciteta 
elektricnih centrala i buducih kapaciteta koje ce covecanstvo instalirati 
do kraja 21. veka. Drugim recima, vazeca altemativna meteorologija 
tvrdi, da jedna beznacajno slaba prividna Koriolisova sila moze da 
zaustavi i okrene smer cirkulacije vazdusnih masa cija je snaga reda 
1.6 x 10 12 Watta i vise. Treba naglasiti da izmisljena gradijentna sila i 
izmisljena sila devijacije spadaju u matematicki nekontrolisane sile i 
ne mogu biti predmet bilo kakvog naucnog razmatranja. 

Druga velika nepoznanica je da se harikeni ne mogu javiti na 
kopnu. Ovo se objasnjava tako sto je topla voda potrebna kao gorivo za 
toplotnu masinu tropskog ciklona. 

„Warm waters are necessary to fuel the heat engine of the 
tropical cyclone. 44 

Uzimajuci u obzir da ne mogu da objasne toplotnu masinu, 
zagovornici vazece deskriptivne meteorologije kada nemaju dokaze 
traze da im verujemo na „casnu rec“ i izmisljaju nove institute. Tako u 
nauku uvode „ingeniozni“ institut „Uslovne nestabilnosti druge 
vrste 44 (CISK) !!!!! 

„The release of latent heat through condensation and 
precipitation processes is essential to the development and 
maintenance of tropical cyclones. Tropical cyclone genesis appears 
to be related to Conditional Instability of the Second Kind (CISK) 
(Charney and Eliassen, 1964; Yanai, 1975). 

Da alternativa ima svoju altemativu pokazala je nova 
izmisljena teorija Wind-Induce Surface Heat Exchange Instability. 

Tako su se na subjektivnim tumacenjima pojedinaca stvarale 
matematicki nekontrolisane „teorije“ o nastanku tropskih ciklona, pa je 
alternativa postala „nauka“, a prepisivaci puke marionete u rukama 
altemativnih „izumitelja“. U danasnje vreme, istinitost tumacenja neke 
prirodne pojave zavisi samo od polozaja koji zauzima zagovomik 
vazece alternativne meteorologije cija “istina” ima najvecu tezinu. 

Subjektivna tumacenja pojedinaca nemaju granice vec zavise 
samo od maste izumitelja a kao krajnji rezultat javlja se veliki broj 
„istina“, odnosno, koliko tumaca toliko „istina“. 

Nasuprot vazecoj alternativnoj meteorology i, koju je 
uspostavio Aristotel, naucna heliocentricna meteorologija, kao atomska 
nauka, ogranicena je prirodnim silama a kao krajnji rezultat 
istrazivanja nastaje zakon prirode koji ima samo jednu istinu. 
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16. 1. 1. Hurricane cannot occur near the geomagnetic equator 

In order to understand this natural phenomenon let us assume that the 
radius of the current field partly covers geomagnetic equator. In this 
case the circulation of the vector of magnetic field of the hurricane in 
the northern hemisphere has a direction which is opposite to 
clockwise direction, and to the south in a clockwise direction. 
Ampere's law on the circulation of the magnetic field vector in an 
electric field generated by hurricane is the following 

| Bdl = p 0 J JdS 

c s 



Fig. 26. Representation of circulation of the vector of magnetic field of 
hurricane 

When a charged particle goes from point A then it at point B 
changes the center of circulation and goes to point C. In other words, 
a round circulation of the magnetic field vector of the hurricane cannot 
be established, that is, the circular movement of air masses. Hurricane 
should be viewed as an electromagnetic convection motor that is 
powered by convection electricity. Geomagnetic field is a stator and 
the rotor is the mass of charged particles that feeds the rotor of the 
electromagnetic convection motor. 
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16. 1. 1. Hariken ne moze da se javi u blizini 
geomagnetskog ekvatora 

Da bi razumeli ovu prirodnu pojavu pretpostavimo da 
poluprecnik strujnog polja jednim delom zahvata geomagnetski 
ekvator. U tom slucaju cirkulacija vektora magnetskog polja harikena 
na severnoj hemisferi ima smer koji je suprotan kretanju kazaljke na 
satu a na juznoj u smeru kazaljke na satu. Amperov zakon o cirkulaciji 
vektora magnetskog polja kod strujnog polja, koje stvara hariken glasi 

| Bdl = jlio J JdS 

c s 



SI. 26. Prikaz cirkulacije vektora magnetnog polja harikena 

Kada naelektrisana cestica krene iz tacke A onda ona u tacki B 
menja centar cirkulacije i ide prema tacki C. Drugim recima, ne moze 
da se uspostavi kruzna cirkulacija vektora magnetskog polja harikena, 
odnosno ne moze da se uspostavi kruzno kretanje vazdusnih masa. 
Hariken treba posmatrati kao elektromagnetni konvekcioni motor koji 
se napaja konvekcionom elektricnom strujom. 

Stator cini geomagnetsko polje a rotor masa naelektrisanih 
cestica koje napajaju rotor elektromagnetnog konvekcionog motora. 
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Fig. 27. The movement of air masses in the northern and southern 
hemisphere 
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SI. 27. Kretanje vazdusnih masa na severnoj hemisferi i juznoj 
hemisferi. 




134 


Belgrade School of Meteorology 


16.1.2. Hurricane cannot occur on land 

If it is known that the intensity of the magnetic induction B above the 
water surfaces is weak, then it can be said that the intensity of the 
magnetic induction vector has a small part in determining the radius of 
hurricanes over the water surface (r = mv / qB). The dominant 
parameters determining the radius are the mass, velocity and 
electrical load of particles. 

However, when the hurricane crosses the mainland, there is a sudden 
increase in the intensity of the magnetic induction and the increase of 
its share in determining the radius of the hurricane. Hurricane is 
composed of various chemical elements and the influence of the 
magnetic induction B varies. Due to the rapid increase of magnetic 
induction it comes to a rapid decrease in the radius of circulation of 
each chemical element and an appearance of special vortices in 
adjacent locations. 

With the advent of multiple separate circulations of air masses in 
adjacent locations, it comes to mutual choking and failure of the 
hurricane in its original form. Hurricane cannot be created over land 
because of the strong magnetic induction over land. 


CARLOTTA hurricane over the ocean CARLOTTA hurricane over land 



Fig 28. 

Image over land shows that Hurricane CARLOTTA was composed of 
7 different chemical elements that have created seven vortices of air 
masses. 


EeozpadcKa luKona Memeoponoziije 


135 


16. 1. 2. Hariken ne moze da se javi na kopnu 

Ako se zna da je intenzitet magnetske indukcije B iznad 
vodenih povrsina slab, onda se moze reci da intenzitet vektora 
magnetske indukcije ima mali udeo u odredivanju poluprecnika 
harikena iznad vodenih povrsina ( r = mv/ql? ). Dominantni parametri 
koji odreduju poluprecnik su masa, brzina i elektricno opterecenje 
cestica. 

Medutim, kada hariken prede na kopno dolazi do naglog 
povecanja intenziteta magnetske indukcije i povecanja njegovog udela 
u odredivanju poluprecnika harikena. Hariken u svom sastavu ima 
razne hemijske elemente, pa je uticaj magnetske indukcije B razlicit. 
Zbog naglog povecanja magnetske indukcije dolazi do naglog 
smanjenja poluprecnika cirkulacije svakog hemijskog elementa i 
pojave posebnih vrtloga na bliskim lokacijama. 

Pojavom vise zasebnih cirkulacija vazdusnih masa na bliskim 
lokacijama, dolazi do medusobnog gusenja i do nestanka harikena u 
prvobitnom obliku. Hariken se ne moze stvoriti iznad kopna, jer je 
magnetska indukcija iznad kopna j aka. 


Hariken CARLOTTA iznad okeana Hariken CARLOTTA iznad kopna 



Si. 28. 


Sa snimka iznad kopna vidi se da je hariken CARLOTTA bio 
sastavljen od 7 razlicitih hemijskih elemenata koji su prelaskom na 
kopno stvorili sedam vrtloga vazdusnih masa. 
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17.1. The emergence of regional and local electric fields in the 
Earth's atmosphere 

In addition to the general electric field in the atmosphere of Earth, 
regional and local electric fields may also occur under the influence of 
the solar wind particles. 



The electric field lines 


Fig. 29. Electric field of hurricane Daniel 


07/04/12 0600Z 04E FOUR 
07/04/12 0049Z TRMM OVERPASS 
07/04/12 0045Z GOES-13 IR 


By the occurrence of tropical depression, the atoms of 
hydrogen and oxygen gas under the force of an electric field move 
radially towards the periphery of the depression and then the 
secondary electron valence occurs. Thus it comes to the horizontal 
radial cloudiness. 
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17.1. Nastanak regionalnih i lokalnih elektricnih polja u atmosferi 
Zemlje 

Osim opsteg elektricnog polja Zemlje u atmosferi se mogu 
javiti regionalna i lokalna elektricna polja pod dejstvom cestica 
Suncevog vetra. 



SI. 29. Elektricno polje harikena Daniel 


Nastankom tropske depresije atomi gasa vodonika i kiseonika, 
pod dejstvom sile elektricnog polja, krecu se radijalno prema periferiji 
tropske depresije i tada dolazi do sekundame elektronske valencije. Na 
taj nacin dolazi do pojave horizontalne radijalne oblacnosti. 
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At the proton part of the hurricane the electrical field lines are 
horizontal and the clouds obtained by the secondary electron valence 
are moving horizontally away from the proton part of the hurricane. 
The horizontal movement of air masses can reach very fast but short 
duration. 



Fig. 30. The view radiating clouds formed secondary electron valence 
under force of electric field hurricanes. 


The occurrence of the secondary electron valence along the edge of 
the hurricane has no effect on the intensity of hurricane, but can be an 
indicator of strength of hurricane. The hurricane is stronger as the 
electrical field is stronger. 
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Kod protonskog dela harikena linije elektricnog polja su 
horizontalne pa se oblaci dobijeni sekundamom elektronskom 
valencijom krecu horizontalno udaljavajuci se od protonskog dela 
harikena. Na taj nacin stvara se horizontalno kretanje vazdusnih masa 
koje kod razvijenog harikena moze da dostigne veliku brzinu ali 
kratkog trajanja. 



Si. 30. Uvelican prikaz radijalne oblacnosti koja nastaje sekundarnom 
elektronskom valencijom pod dejstvom sile elektricnog polja na 
periferiji harikena. 


Pojava sekundarne elektronske valencije po obodu harikena 
nema nikakvog uticaja na intenzitet harikena, ali moze biti pokazatelj 
snage harikena. Sto je elektricno polje jace, to je harikenjaci. 
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During the formation of tropical depressions it comes to a strong 


electric field which is recognized by the radiating clouds. 





Cloud in the 
form of tsunami 
waves 


Horizontal secondary electron valence 


Fig. 31 . Radial cloudiness obtained by the force of an electric field. 
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Prilikom nastanka tropskih depresija dolazi do pojave jakog 
elektricnog polja koja se prepoznaje po radijalnim oblacima. 


Oblacnost u 
obliku cunami 
talasa 


Horizontalna sekundarna elektronska valencna 


SI. 31. Radijalna oblacnost dobijena dejstvom sile elektricnog polja 
putem sekundame elektronske valencije. 
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At developed hurricane there is a circulating movement of air masses 
that are affected by the proton part of the hurricane and radial 
horizontal movement of air masses resulting from the electric field 
force. 


INFRARED 7 JUL 12 21:30UTC UUJ-CIMSS 



Legend: - Hurricane/Typhoon (w/category) - Tropical Storm - Tropical Depression -Invest Area 

1 Forecast Time : 07.TUL2Q12/18:QQUTC fsource:NOAA/TPCl Melons 


Fig. 32. 

The circulation and radial movement of air masses is at each point 
under the right angle. The value of radial velocity can be used to 
indirectly determine the electric field strength. Greater horizontal 
velocity of air masse determines stronger electric field. 


Everything indicates that, in addition to physical, future research of 
hurricanes should be based on the electromagnetic weather 
parameters. 
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Kod razvijenog harikena postoji vrtlozno kretanje vazdusnih 
masa koje su zahvacene protonskim delom harikena i horizontalno 
radijalno kretanje vazdusnih masa koje su posledica sile elektricnog 
polja. 



1 : 3GUTC 


rRDPICHL STORM 

chtebort 1 

CHTEBORV 2 
cnrcBORr 3 
cnrcBORr i 

CHTEBORV 3 




Dejstvo sile 
elektricnog 
polja 

Oblacnost u 
obliku cunami 
talasa 




IMIH 


Vrtlozno i radijalno kretanje vazdusnih masa je u svakoj tacki pod 
pravim uglom. Velicina radijalne brzine moze se koristiti za indirektno 
odredivanje snage elektricnog polja. Veca horizontalna brzina 
vazdusnih masa odreduje jace elektricno polje. 

Sve ukazuje da ce se, osim fizickih, buduca istrazivanja harikena 
bazirati i na elektromagnetnim vremenskim parametrima. 
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18.1. The cloud top temperature 

The first prognostic sign if there is penetration of particles is a sudden 
drop in temperature of the top of newly-formed clouds. In the last 
century the cloud top temperature was measured in the 850 and 700 
millibar surfaces using aircraft and drop probes. For each temperature 
there was information on the height at which it was measured. 
However, switching to satellite brightness temperature measurements 
elevation data were lost. From a scientific point of view this is a big 
step backwards. The temperature without height cannot be datum for 
scientific research, but can be used in the description of the trend of 
the development of hurricanes. This means that using the brightness 
temperature we know whether the intensity of hurricanes is increasing 
or decreasing, but not by how much. 

The temperature at the tropical depressions is one of the most 
important weather parameter that indicates the depth of the downward 
vertical advection of cold air masses. 


Brightness temperature tropical depression KATRINA 


The cloud top temperature KATRINA 



Diagram 16. 
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18. 1. Temperatura vrha oblaka 

Prvi prognosticki predznak da postoji prodor naelektrisanih 
cestica je nagli pad temperature vrha novonastalih oblaka. U proslom 
veku temperatura vrha oblaka merila se na 850 i 700 milibarskim 
povrsinama uz koriscenje aviona i drop sondi. Tada je svaka izmerena 
temperatura imala podatak o visini na kojoj je izmerena. 

Medutim, prelaskom na satelitska merenja brightness 
temperature izgubio se podatak o visini. Sa naucnog stanovista to je 
veliki korak unazad. Temperatura bez visine ne moze biti podatak za 
naucna istrazivanja, ali se moze koristiti u deskripciji trenda razvoja 
harikena. To znaci da primenom brightness temperature znamo da li se 
intenzitet harikena pojacava ili smanjuje, ali ne i za koliko. 

Temperatura kod tropskih depresija je jedan od najvaznijih 
vremenskih parametara koji pokazuje dubinu vertikalne silazne 
advekcije hladnih vazdusnih masa. 



Dijagram 16. Brightness temperature tropske depresije KATRINA 
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For the determination of cloud top the probe measurements are used 
of the nearby stations. However, this approach can be used only in the 
initial stages of development of hurricanes, that is, it can be applied to 
determine cloud top tropical depression. With further development of 
hurricanes the possibility of the application of brightness temperature 
decreases more and more and completely unacceptable for eye of the 
hurricane. 

Comparing heliocentric parameters with depth of temperature drop 
one gets the first prognostic parameter of the emergence and intensity 
of tropical depression. 

Heliocentric parameters give approximate level of energy coming from 
the sun and the value of the temperature drop per unit of time gives 
energy level after entering the atmosphere. 

The average height of the clouds in the tropical depression in the 
Atlantic Ocean sites is about 2 100 meters. 

At the same time, a sudden drop in cloud top temperature and air 
pressure drop determine the center of future hurricane. 


The cloud top temperature RITA 



Diagram 17. Brightness temperature tropical depression RITA 
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Da bi se dobila okvima visina vrha oblaka koriste se sondazna 
merenja obliznjih stanica. Medutim, taj pristup je moguce koristiti 
samo u pocetnom stadijumu razvoja harikena, odnosno moze se 
primeniti za odredivanje vrha oblaka tropskih depresija. Sa daljim 
razvojem harikena sve vise opada mogucnost primene brightness 
temperature a potpuno su neprihvatljive za oko harikena. 

Uporedenjem heliocentricnih parametara sa dubinom pada 
temperature dobija se prvi prognosticki parametar o nastajanju i 
intenzitetu tropske depresije. 

Heliocentricni parametri daju okvirni nivo energy e koja stize sa 
Sunca, a velicina pada temperature u jedinici vremena nivo energije 
posle prodora u atmosferu. 

Prosecna visina vrha oblaka kod tropskih depresija na 
lokacijama Atlanskog okeana je oko 2100 metara. 

U isto vreme nagli pad temperature vrha oblaka i pad 
atmosferskog pritiska odreduju centar buduceg harikena. 


RIT A - T emperature vrha oblaka u centru 
tropske depresije 



Dijagram 17. Brightness temperature tropske depresije RITA 
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The cloud top temperature Wilma 



Diagram 18. Brightness temperature tropical depression Wilma 

When analyzing the above diagrams of brightness 
temperatures of the tropical depressions Katrina, Rita and Wilma, one 
gets the information on the intensity of the downward vertical 
advection of cold air masses. 

At hurricane Katrina the speed of vertical advection, that is, 
decrease of brightness temperature was 58.8 degrees for 60 minutes 
or 

At = 0.98 C° / minutes. 

The decline in brightness temperature at RITA tropical 
depression was about 65 degrees but for 195 minutes, or 

At = 0.33 C° / minutes. 

At tropical depression which later developed into Hurricane Wilma the 
two sudden brightness temperature decreases emerged. Another 
sharp drop in temperature was from -23.26 to -73.36 degrees and 
occurred in only 30 minutes. The total drop in temperature was 50.1 
degrees, respectively 

At = 1,67 C° / minutes. 

If we analyze the brightness temperature drops in these 
depressions it can be seen that the speed of vertical advection of 
Wilma was the fastest. When you look at the heliocentric energy 
balance of the current field particles then we find that the current field 
which created Wilma is the most powerful and the current field for Rita 
is the weakest. 
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Wilma - Temperature vrha oblaka u centru 
tropske depresije 



Dijagram 18. Brightness temperature tropske depresije Wilma 

Kada se analiziraju gomji dijagrami brightness temperatura kod 
tropskih depresija Katrine, Rite i Wilme dolazi se saznanja o 
intenzitetu vertikalne silazne advekcije hladnih vazdusnih rnasa. 

Kod harikena Katrina brzina vertikalne advekcije, odnosno pad 
brightness temperature iznosio je 58.8 stepeni za 60 minuta, odnosno 
At = 0.98 C° / minuta. 

Pad brightness temperature kod tropske depresije RITA iznosio 
je oko 65 stepeni ali za 195 minuta, odnosno 

At = 0.33 C° / minutu. 

Kod tropske depresije koja se kasnije razvila u hariken Wilma 
javila su se dva nagla pada brightness temperature. Drugi nagli pad 
temperature bio je sa -23.26 na -73.36 stepeni i dogodio se za samo 30 
minuta. Ukupanpad temperature iznosio je 50.1 stepen, odnosno 

At = 1,67 C° / minutu. 

Ako se analiziraju padovi brightness temperatura kod ovih 
depresija vidi se da je brzina vertikalne advekcije kod Wilme bila 
najbrza. Kada se pogleda heliocentricni energetski bilans cestica 
strujnih polja onda se dolazi do saznanja da je strujno polje koje je 
stvorilo Wilmu najsnaznije a strujno polje za Ritu najslabije. 


150 


Belgrade School of Meteorology 


When comparing the values of the heliocentric parameters that 
caused tropical depressions Katrina, Rita and Wilma one gets the 
correlation that stronger convection electric current causes stronger 
hurricanes. 

If we assume that it is the horizontal advection of cold air masses 
about then based on probing measurements of surrounding stations 
such interpretation has no basis because the temperatures of the 
surrounding area are far higher. 

Thus, the probe measurements on 23rd and 24 August at 12.00 UTC 
are : 

78866 TNCM Julia Airport Observations at 12Z 23 Aug 2005 the 
temperature at 700mb,3187 m, was 11.4 deg, cloud top height of 2 
134 m 

78016 TXKF Bermuda Nvl Stn Kindley Observations at 12Z 23 
Aug 2005, 700.0 mb, altitude 3 222m, temperature was 9.0 d. 


Based on probing temperature measurements around tropical 
depression, which later grew into Hurricane Katrina, it can be 
concluded that the decrease in cloud top temperature was not caused 
by horizontal advection of air masses. 

Research ambient temperature for Rita and Wilma gave the same 
results and it can be concluded that the decrease in cloud top 
temperature at Rita and Wilma was not caused by horizontal 
advection of air masses. 

Low cloud top temperature in the center and the wall of the eye 
(Eyewall) and cloud top temperature outside the eye centre of the 
hurricane were kept all the time of Katrina action. 

Probe measurements, 78526 TJSJ San Juan Observations at 12Z 23 
May 2005, showed that at the height of 17,818 m the temperature was 
-81 .5 degrees. 

Thus one can indirectly come to knowledge that the sharp decrease in 
cloud top temperature of tropical depressions occurred due to the 
vertical advection of cold air masses under the influence of 
momentum of the solar wind particles. 
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Kada se uporede vrednosti heliocentricnih parametara koji su 
izazvali tropske depresije Katrine, Rite i Wilme dobija se korelacija da 
jaca konvekciona elektricna struja izaziva snaznije harikene. 

Ako pretpostavimo da se radi o horizontalnoj advekciji hladnih 
vazdusnih masa onda na osnovu sondaznih merenja okolnih stanica 
takvo tumacenje nema uporiste, jer su temperature okolnog prostora 
daleko vise. 

Tako su sondazna merenja 23. i 24. avgusta u 12.00 UTC : 

78866 TNCM Juliana Airport Observations at 12Z 23 Aug 2005 

temperatura na 700.0 mb i visini 3187 metara bila 11.4 stepeni. 
Visina vrha oblaka 2134 metara. 

78016 TXKF Bermuda Nvl Stn Kindley Observations at 12Z 23 
Aug 2005, temperatura na 700.0 mb i visini od 3222 metara bila je 9.0 
stepeni. 

78073 MYNN Nassau Airport Observations at 12Z 23 Aug 2005 

temperatura na 700.0 mb i visini 3173 metara bila 9.8 stepeni. Visina 
vrha oblaka 2297 metara. 

78897 TFFR Le Raizet, Guadeloupe Observations at 12Z 24 Aug 
2005 temperatura na 700.0 mb i visini 3191 metara bila 9.6 stepeni. 
Visina vrha oblaka 1846 metara. 

72201 EYW Key West Observations at 12Z 24 Aug 2005, 

temperatura na 700.0 mb i visini 3162 metara bila 10.8 stepeni. Vrh 
oblaka nalazio se na visini 2743 metara. 

Na osnovu sondaznih merenja temperature u okolini tropske 
depresije, koja je kasnije prerasla u hariken Katrina, moze se zakljuciti 
da pad temperature vrha oblaka nije uzrokovan horizontalnom 
advekcijom vazdusnih masa. 

Niske temperature vrha oblaka u centra i zidu oka (Eyewall) i 
temperature vrha oblaka izvan centra oka harikena zadrzale su se sve 
vreme delovanja Katrine. 

Sondazna merenja, 78526 TJSJ San Juan Observations at 

12Z 23 May 2005, pokazala su da je na visini 17818 metara 
temperatura bila -81.5 stepeni. 

Tako se indirektno dolazi do saznanja da je do naglog pada 
temperature vrha oblaka kod tropskih depresija doslo zbog vertikalne 
advekcije hladnih vazdusnih masa pod dejstvom kolicine kretanja 
cestica Suncevog vetra. 
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Diagram 19. Temperatures in the center of Katrina 



Diagram 20. Cloud top temperatures outside the center of Katrina 
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Temperature vrha oblaka izvan centra (Cloud) 



Dijagram 20. Temperature vrha oblaka izvan centra Katrine 
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19. 1. The hurricanes 

The hurricanes originate by mutual action of particles that carry 
electrical and magnetic loads. With the transfer of the material, the 
energy that is localized in the electric field and the energy 
localized in a magnetic field are not in equal amounts. Depending 
on which kind of particles is the dominant one there are two types of 
hurricanes, electrical and magnetic. At current hurricanes, the 
dominant particles are electrically loaded producing convection 
electric current, and the current produces a rotating magnetic field. 

At magnetic hurricanes , the dominant particles carry magnetic loads 
and directly generates a rotating magnetic field. 

In general, magnetic hurricanes are stronger than current ones and 
can be recognized by the rapid transition from stage of tropical 
depression to stage of hurricane. In 2012 there were three magnetic 
hurricanes as follows: Emilia, Michael and Sandy. The fastest 
development the Hurricane EMILIA had which moved from the stage 
of tropical depression to the stage of hurricane for about 19 hours, 
MICHAEL for 24 hours and SANDY for 37 hours. 


UW-CIMS8 ADT Tropical Cyclone Intensity Estimate 
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19. 1. Harikeni 

Harikeni nastaju zajednickim dejstvom cestica Suncevog vetra 
koje nose elektricna i magnetna opterecenja. Kod materijalnog 
prenosa, energija koja je lokalizovana u elektricnom polju i energy a 
koja je lokalizovana u magnetnom polju nisu u jednakim kolicinama. 

U zavisnosti koja vrsta cestica napaja hariken postoje dve vrste 
harikena, strujni i magnetni. Kod strujnih harikena cestice su elektricno 
opterecene i stvaraju konvekcionu elektricnu struju, a struja stvara 
obrtno magnetno polje. 

Kod magnetnih harikena cestice nose magnetna opterecenja i 
direktno stvaraju obrtno magnetno polje. 

U principu, magnetni harikeni su jaci od strujnih i prepoznaju 
se po brzom prelasku iz stadijuma tropske depresije u stadijum 
harikena. 

U toku 2012. godine javila su se tri magnetna harikena i to : 
EMILIA, MICHAEL i SANDY. Najbrzi razvitak imao je hariken 
EMILIA koji je presao iz stadijuma tropske depresije u stadijum 
harikena za oko 19 sati., MICHAEL za 24 sata i SANDY za 37 sati. 


UW-CIM8S ADT Tropical Cyclone Intensity Estimate 


Legend : — AdjT# — Cl# 
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UW-CIM88 ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTI — Cl# 
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UW-CIM88 ADT Tropical Cyclone Intensity Estimate 
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The fastest growth among current hurricanes in 2012 had the 
hurricane MIRIAM, which developed from the stage of tropical 
depression to the stage of hurricane for about 48 hours, 

UW-CIM8S ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cl# 
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The rapid growth is the result of a rapid rise in strong proton electric 
current. 


The proton electric current hurricane MIRIAM 
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Diagram 2 1 
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Najbrzi razvoj od strujnih harikena, u toku 2012. godine, imao 
je hariken MIRIAM koji je od tropske depresije do harikena imao 
razvoj od 48 sati. 

UW-CIM8S ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cl# 
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Brz razvoj je posledica brzog porasta jake protonske elektricne 


struje. 


Protonska elektricna struja harikena MIRIAM 



Dijagram 21 
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In general, current hurricanes have slower transition from the stage of 
tropical depression to the stage of hurricane which is conditioned by 
the physical flow of particles that carry electrical loads. 

The typical rise time proton electric current hurricanes MIRIAM 



Diagram 22 



Bx keV 
By keV 
Bz keV 
• Bt keV 


Diagram 23. The increase in magnetic field strength is measured in 
hours. 
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U principu, strujni harikeni sporije prelaze iz stadijuma tropske 
depresije u stadijum harikena sto je uslovljeno fizickim protokom 
cestica koje nose elektricna opterecenja. 

Tipicno vreme porasta protoka cestica koje nose 
elektricna opterecenja 



Dijagram 22 

Medutim, porast jacine magnetnog polja meri se satima. 


Tipicno vreme porasta magnetnog polja 
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Dijagram 23 
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Typical magnetic hurricane in 201 2 year was MICHAEL 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cl# 
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Diagram 24. Interplanetary magnetic field 
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Tipican magnetni hariken u 2012. godini bio je MICHAEL 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cl# 
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Dijagram 24. Interplanetamo magnetno polje 
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Magnetogram shows gusty interplanetary magnetic field 
corresponding to the intensity and time of intensified hurricanes. 
(Arrow indicates gusty interplanetary magnetic field and gusty intensity 
of MICHAEL hurricane.) 

Comparing intensity diagram (Cl) of the hurricane MICHAEL and the 
magnetogram of the interplanetary magnetic field in the observed 
period it can be seen that the intensity of the hurricane follows the 
intensity of the interplanetary magnetic field. 

However, the magnetic hurricanes are the greatest unknown at the 
present time because there is no electromagnetic measurement data. 
The problem occurs when one of the magnetic components dominates 
in the magnetogram and the process of the occurrence of the 
hurricane becomes more complex. 

Current and magnetic hurricanes are two aspects of the same natural 
force that in two ways creates one and the same natural phenomenon. 
All natural laws applied to the current hurricane are also applied to the 
magnetic one. 

19. 2. The feed mechanism 

The feed mechanism is a wireless conductor of convection 
electric current which all the winds in the atmosphere of Earth are 
supplied with. Thus the hurricane is connected through the feed 
mechanism with the interplanetary current field. At tornado, the feed 
mechanism connects the tornado with the current field (Jet Stream), 
located in the atmosphere. The feed mechanism, hurricane and 
tornado cannot be seen because the particles that make them are of 
atomic dimensions. 

19. 3. The power of hurricanes 

The flow of particles through the feed mechanism is carried out by the 
kinetic energy that the particles carried from the sun. While moving, 
the particles create convection electric current. An electric current 
creates a magnetic field in a form of a layer that prevents the 
dispersion of particles. In this way an immaterial conductor is being 
formed for the wireless transmission of energy. At the proton feed 
mechanism, the particles of heavy chemical elements are moving 
together with the oxygen and hydrogen atoms in clearly defined order 
and the proton feed mechanism is visible due to electron valence of 
oxygen and hydrogen. However, the electron feed mechanism is not 
visible because there is no electron valence of oxygen and hydrogen. 
The proton feed mechanism has a role to transfer electrical convection 
current from the interplanetary current field to the proton part of the 
hurricane, that is, to the rotor of the natural convection motor. 
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Magnetogram pokazuje mahovitost interplanetarnog 
magnetnog polja sto odgovara po intenzitetu i vremenu pojacanjima 
intenziteta harikena. (Strelice pokazuju mahovitost interplanetarnog 
magnetnog polja i mahovitost intenziteta harikena MICHAEL.) 

Uporedujuci dijagram intenziteta (Cl) harikena MICHAEL i 
magnetogram interplanetarnog magnetnog polja, u posmatranom 
periodu, zapaza se da intenzitet harikena prati jacinu interplanetarnog 
magnetnog polja. 

Medutim, magnetni harikeni su najveca nepoznanica, jer u 
danasnje vreme nema elektromagnetnih mernih podataka. Problem se 
javlja kada u magnetogramu dominira jedna od magnetnih komponenti 
pa se proces nastanka harikena usloznjava. 

Strujni i magnetni harikeni su dva vida iste prirodne sile koja 
na dva nacina stvara jednu istu prirodnu pojavu. Svi zakoni koji vaze 
za strujni vaze i za magnetni hariken 

19. 2. Uvodnik 

Uvodnik je bezicni provodnik konvekcione elektricne struje 
kojim se napajaju svi vetrovi u atmosferi Zemlje. Tako je hariken 
spojen preko uvodnika sa interplanetarnim strujnim poljem. Kod 
tornada uvodnik spaja tornado sa strujnim poljem (Jet Stream) koje se 
nalazi u atmosferi. Uvodnik, hariken i tornado ne mogu se videti jer su 
cestice koje ih stvaraju atomskih dimenzija. 

19. 3. Napajanje harikena 

Protok cestica kroz uvodnik vrsi se dejstvom kineticke energy e 
koju su cestice ponele sa Sunca. Cestice u kretanju stvaraju 
konvekcionu elektricnu struju. Elektricna struja stvara magnetno polje 
u vidu omotaca koji ne dozvoljava rasipanje cestica. Na taj nacin stvara 
se nematerijalni provodnik za bezicni prenos energy e velike 
provodnosti. Kod protonskog uvodnika cestice teskih hemijskih 
elemenata krecu se zajedno sa atomima kiseonika i vodonika u jasno 
definisanom poretku pa je zbog elektronske valencije kiseonika i 
vodonika, protonski uvodnik vidljiv. Medutim, elektronski uvodnik se 
ne vidi, jer ne postoji elektronska valencija kiseonika i vodonika. 

Protonski uvodnik ima ulogu da prenese elektricnu 
konvekcionu struju od interplanetarnog strujnog polja do protonskog 
dela harikena, odnosno do rotora prirodnog konvekcionog motora. 
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The proton feed mechanism is invisible until 700 millibar surface. 



Fig. 33. Proton feed mechanism of the hurricane Katrina 


At altitudes below 700 mb proton feed mechanism is visible owing to 
the electron valence between the atoms of oxygen and hydrogen 
when it comes to the development of cloud drops. 
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Protonski uvodnik je nevidljiv od tropopauze do 700 milibarske 
povrsine. 



SI. 33. Protonski uvodnik harikena Katrina 


Na visinama ispod 700 mb protonski uvodnik je vidljiv 
zahvaljujuci elektronskoj valenciji izmedu atoma gasa kiseonika i 
vodonika kada dolazi do nastanka oblacnih kapi. 
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20. 1. The tornadoes 

The feeding of tornadoes by electrical convection power is different 
from the hurricanes and is done indirectly through the current field, 
which is formed in the atmosphere of Earth. The interplanetary current 
field penetrates into the atmosphere through the planetary magnetic 
door and forms a current field called the Jet Stream. Powering of 
tornadoes is done by a feed mechanism that is associated with the 
newly created current field in the atmosphere. The feed mechanism of 
the hurricane occurs just after the opening of the current field, which is 
located immediately below the tropopause, that is, only after reduction 
of the radial velocity of the current field and the magnetic layer power 
reduction. 
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20 .1. Tornada 

Napajanje tornada elektricnom konvekcionom strujom razlikuje 
se od harikena i vrsi se posredno preko strujnog polja koje se formira u 
atmosferi Zemlje. Interplanetarno strujno polje prodire u atmosferu 
kroz Planetama magnetna vrata i formira strujno polje koje se u 
vazecoj meteorologiji naziva mlaznom strujom (Jet Stream). Napajanje 
tornada vrsi se uvodnikom koji je povezan sa novoformiranim strujnim 
poljem u atmosferi. Uvodnik tornada nastaje tek posle otvaranja 
strujnog polja, koje se nalazi neposredno ispod tropopauze, odnosno 
tek posle smanjenja radijalne brzine strujnog polja i smanjenja snage 
magnetnog omotaca. 
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20. 2. Occurrence of tornadoes 

Tornado is formed of two steps. The first step is the creation of cloud 
drops by uniting the atoms of oxygen and hydrogen when the tornado 
cloud originates. The second step is the penetration of particles 
through the cloud of a tornado of some of heavy chemical elements. 
Due to the large amount of movement the particles of heavy chemical 
elements affect air masses and by a momentum create a tornado. The 
particles are of atomic dimensions and the tornado is invisible. 
However, by their momentum the particles affect cloud drops from the 
cloud of the tornado which makes the tornado visible. This means that 
a tornado cloud has no role in creating a tornado. Cloud can only point 
to the location where there is the possibility of a tornado. Whether the 
tornado will reach the ground depends only on the kinetic energy of a 
particle of the heavy chemical elemanta. 

The interplanetary magnetic field 


Vr 



Ground 


Fig. 35 





EeoepadcKa uiKona Mem eopoji ozuje 


171 


20. 2. Nastanak tornada 

Tornado se stvara iz dva koraka. Prvi korak je stvaranje oblacnih 
kapi sjedinjavanjem atoma kiseonika i vodonika kada nastaje oblak 
tornada. Drugi korak je prodor cestica, kroz oblak tornada nekog od 
teskih hemijskih elemenata. Cestice su atomskih dimenzija i tornado se 
ne vidi. Medutim, svojom kolicinom kretanja cestice zahvataju oblacne 
kapi iz oblaka tornada i cine da se tornado vidi. Zbog velike kolicine 
kretanja cestice teskih hemijskih elemenata zahvataju vazdusne mase i 
kolicinom kretanja stvaraju tornado. To znaci da oblak tornada nema 
nikakvu ulogu u stvaranju tornada. Oblak moze samo da ukaze na 
lokaciju gde postoji mogucnost da se pojavi tornado. Da li ce tornado 
dopreti do tla zavisi samo od kineticke energije cestica nekog od teskih 
hemijskih elemanata. 


Interplanetamo strujno polje 


Vr 



Si. 35. 
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If it is known that tornadoes occur outside the tropics the 
question is how and in what manner the particle velocity vector is 
perpendicular to the magnetic induction B of the geomagnetic field. 
The place of penetration of the interplanetary magnetic field is clearly 
defined by the maximum speed of air masses. 

At the current fields which are formed just below the 
tropopause, the radial velocity Vr vector is parallel to the geomagnetic 
induction vector B and in accordance with the relation (5.1.1.) there is 
no effect of electromagnetic force on the current field. However, 
except the radial velocity of the current field there is also circulation 
velocity of particles contained in the current field. 



After reduction of the radial velocity and the disappearance of 
the magnetic layer, one of a number of circular jets of a heavy 
chemical element is perpendicular to the geomagnetic induction vector 
B. 

The vector of the circulation velocity of particles in each 
location, outside the equatorial belt, can be perpendicular to the 
magnetic induction vector B of the geomagnetic field and a tornado 
can occur. 

So it comes out that the circulation rate of particles with high 
kinetic energy contained in the current field is the basic parameter for 
the occurrence of tornadoes. 
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Ako se zna da se tornada javljaju van tropske oblasti postavlja 
se pitanje kako i na koji nacin vektor brzine cestica je normala na 
vektor magnetske indukcije B geomagnetskog polja. Mesto prodora 
interplanetamog magnetnog polja je jasno definisano najvecom 
brzinom vazdusnih masa. 

Kod strujnih polja koja se fonniraju neposredno ispod 
tropopauze, vektor radijalne brzine Vr je paralelan vektoru 
geomagnetske indukcije B i u skladu sa relacijom (10.1.1.) nema 
delovanja elektromagnetske sile na strujno polje. Medutim, osim 
radijalne brzine strujnog polja postoji i cirkulaciona brzina cestica koje 
se nalaze u strujnom polju. 



Si. 36. 

Posle smanjenja radijalne brzine i nestanka magnetnog 
omotaca, jedan od mnogobrojnih cirkulacionih mlazeva nekog teskog 
hemijskog elementa je normala na vektor geomagnetske indukcije B. 

Vektor cirkulacione brzine cestica moze na svakoj lokaciji, van 
ekvatorijalnog pojasa, da bude normala na vektor magnetske indukcije 
B geomagnetskog polja i da nastane tornado. 

Tako se dolazi do saznanja da je cirkulaciona brzina cestica 
velike kineticke energije, koje se nalaze u strujnom polju u 
atmosferi, osnovni parametar za pojavu tornada. 
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20. 3. The sub-pressure build-up in the tornado 

When a tornado is observed as the spatial current field then Ampere's 
law can be written in the form 

| Bdl = p 0 J JdS 

c s 

Then the magnetic induction B in a tornado has the upward 
direction and the direction of movement of air masses is determined 
by the direction of the magnetic induction. Then B = p 0 Js, - where Js 
is the longitudinal density of electric convection current. 

Js = Nl / I, - where N is the number of turns per unit length / 
and / is the intensity of the convection electric current. Until a tornado 
does not reach the ground there are air currents that pull air out of the 
tornado. 



Tornado 


However, when the tornado loweres to the ground, the supply 
of air masses outside the tornado ends because magnetic layer closes 
the passage to the supply of external air masses thus leading to the 
formation of sub-pressure. 



Fig. 37. 
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20. 3. Stvaranje potpritiska u tornadu 

Kada se tornado posmatra kao prostomo strujno polje onda se 
Amperov zakon moze pisati u obliku 

| Bdl = jno J JdS 

c s 

Tada magnetna indukcija B u tornadu ima smer prema gore pa 
je smer kretanja vazdusnih masa odreden smerom magnetske 
indukcije. Tada je B = p 0 /s , -gdeje Js poduzna gustina elektricne 
konvekcione struje. 

Js = N/ / / , - gde je N broj zavoja po jedinici duzine / a I 
jacina konvekcione elektricne struje. Sve dok se tornado ne spusti do 
tla postoje uzgonske vazdusne struje koje povlace vazduh izvan 
tornada. 



Medutim, kada se tornado spusti na tlo, priliv vazdusnih masa 
izvan tornada prestaje, jer magnetni omotac zatvara prolaz za priliv 
spoljnih vazdusnih masa i tada dolazi do stvaranja potpritiska. 



SI. 37 


176 


Belgrade School of Meteorology 


Interplanetary magnetic field 



Sea surface ground 


Fig. 38. Comparative representation of the downward vertical 
advection of hurricanes and tornadoes 


Hurricane is powered directly from the interplanetary current 
field over the feed mechanism that penetrates on the edge of 
hurricane. Cloud of a tornado is directly supplied from the Jet Stream 
in the atmosphere over the feed mechanism that penetrates the centre 
of the cloud. Tornado is supplied from the current field that is in the 
atmosphere and the cloud does not have any influence on the 
occurrence of tornado. 

However, the cloud can point to the power of an electric field that is in 
the Earth's atmosphere, that is, whether the current field generated by 
the cloud has the potential to produce a tornado. 
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Interplanetarno strujno polje 


Povrsina okeana 


Radijalna 

brzina 


Mlazcestica koje 
sfraraju tornado 



Kopno 


SI. 38. Uporedni prikaz silazne vertikalne advekcije kod harikena i 
tornada 


Hariken se napaja direktno iz interplanetarnog strujnog polja 
preko uvodnika koji prodire po obodu harikena. Oblak tornada napaja 
se iz strujnog polja (Jet Stream) u atmosferi preko uvodnika koji 
prodire u centar oblaka. Tornado se napaja iz strujnog polja koje se 
nalazi u atmosferi i oblak nema nikakvog uticaja na pojavu tornada. 

Medutim, oblak moze da ukaze na snagu strujnog polja koje se 
nalazi u atmosferi Zemlje, odnosno da li strujno polje koje stvara oblak 
ima potency ala da stvori tornado. Oblacne kapi putem kolicine 
kretanja povecavaju destruktivnu snagu tornada. 

Tornado koji se javi izvan oblaka tornada, zbog male 
kolicine kretanja, nije destruktivan. 
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21. 1. The structure of hurricanes and tropical storms 

The structure of hurricanes can be observed from macro and micro 
perspective. Macroscopic structure of hurricane includes: current field, 
electron feed mechanism, proton feed mechanism, anticyclonic 
movement of air masses in the 250 millibar surface, the interlayer with 
no wind and cyclonic movement of air masses. 


i 



Fig. 39. Macroscopic structure of hurricane 

When the current field enters the atmosphere it brings positive and 
negative free electrical loads. 

Free electrical loads come in equal quantities and thus maintain a 
neutral energy balance of the atmosphere. 

The proton and the electron feed mechanisms serve to transfer 
energy from the current field to the cyclonic, that is, anticyclone part of 
the hurricane. 
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21. 1. Struktura harikena i tropskih oluja 

Struktura harikena moze se posmatrati sa makro i mikro 
stanovista. Makroskopska struktura harikena obuhvata: strujno polje, 
elektronski uvodnik, protonski uvodnik, anticiklonalno kretanje 
vazdusnih masa na 250 milibarskoj povrsini, medusloj bez vetra i 
ciklonalno kretanje vazdusnih masa. 


strujno polje Magnetni omotac | 



Povrsina okeana 


SI. 39. Makroskopska struktura harikena 


Kada strujno polje prodre u atmosferu, ono nosi pozitivna i 
negativna slobodna elektricna opterecenja. Protonski i elektronski 
uvodnik sluze za prenos energije od strujnog polja do ciklonalnog, 
odnosno anticiklonalnog dela harikena. 
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Negatively polarized particles (electrons) produce at 250 
millibar surface anticyclonic movement of air masses. 

Positively polarized particles (protons) generate cyclonic movement of 
air masses. 



Sea surface 


Fig. 40. Hurricane in the Northern Hemisphere 

Between the anticyclone and cyclone movement of air masses in the 
range of about 500 to 350 millibar surface, a transition layer occurs 
without wind (zone of silence). 

Thickness of the transition layer depends on the heliocentric 
parameters, the kinetic energy and the intensity of free electric load. 
Anticyclone center and the center of the cyclone movement of air 
masses are located at different heights but the same vertical line, 
indicating that the movement of air masses is of opposite direction of 
two parts of a single system called hurricane. 

Due to the large amount of movement of proton particles in the lower 
proton part of the hurricane, velocity of air masses is much greater 
than in the upper electron one. 

Hurricane is a natural electric motor which is powered by convection 
electric current carried by the interplanetary current field. The radius of 
the current field at a height of 1.5 million kilometers toward the Sun 
moves from one thousand to 10 thousand kilometers. 
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Negativno polarizovana slobodna elektricna opterecenja 
(elektroni) preko elektronskog uvodnika stvaraju na 250 milibarskoj 
povrsini anticiklonalno kretanje vazdusnih masa. 

Pozitivno polarizovana slobodna elektricna opterecenja koja 
prodiru kroz protonski uvodnik stvaraju ciklonalno kretanje vazdusnih 
masa. 


Hariken 



Sloj bez vetra 


Ciklonalno kretanje 
vazdusnih masa 



■ - 700 mb 


— 950 mb 


SI. 40. Hariken na severnoj hemisferi 


Izmedu anticiklonalnog i ciklonalnog kretanja vazdusnih masa 
u opsegu od oko 500 do 350 milibarske povrsine javlja se prelazni sloj 
bez vetra (zona tisine). 

Debljina prelaznog sloja zavisi od heliocentricnih parametara, 
kineticke energije i jacine slobodnih elektricnih opterecenja. 

Centar anticiklonskog i centar ciklonskog kretanja vazdusnih 
masa nalaze se na razlicitim visinama ali na istoj vertikalnoj liniji sto 
ukazuje da su kretanja vazdusnih masa suprotnog smera dva dela 
jednog jedinstvenog sistema koji nazivamo hariken. 

Poluprecnik strujnog polja na visini od 1.5 miliona kilometara u 
pravcu Sunca krece se od hiljadu do 10 hiljada kilometara. 

Hariken je prirodni elektricni motor koji se napaja 
konvekcionom elektricnom strujom koju nosi interplanetarno strujno 
polje. 
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The current field that created Katrina had a radius at the location of 
ACE satellites of 7 thousand kilometers. 

At 250 milibarskoj surface current field diameter was about 3 thousand 
kilometers in diameter, while the electronic part of hurricanes Katrina 
was slightly lower. 

The radius of the electron part at all hurricanes is much higher than 
the radius of the proton part of hurricanes. 

Reducing the radius of the proton part of the hurricane is due to the 
increased geomagnetic induction because with increasing penetration 
into the atmosphere increases the geomagnetic induction in 
accordance with the relation 


r = mv / q B 


( 22 . 1 . 1 .) 


Radial velocity of the interplanetary current field is the 
main parameter for the occurrence of tropical cyclones. 


The protons are not visible to the 700 mb surface. From 700 mb up to 
950 mb the primary electron valence begins by unification of oxygen 
and hydrogen, and the formation of cloud droplets, and hurricane 
becomes visible. 

The only visible parameter is the cloud droplets resulting from the 
union of oxygen and hydrogen gases at the atomic level, which are 
located in the current field, in the process of the electron valence. The 
emergence of cloud droplets began in the feed mechanism and in this 
way one can come to knowledge about the number of the jet streams 
that feed the proton part of the hurricane. 

When the radial velocity vector is perpendicular to the geomagnetic 
field, then horizontal circular movement of air masses appears. 
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Strujno polje koje je stvorilo Katrinu imalo je poluprecnik na 
lokaciji ACE satelita 7 hiljada kilometara. 

Na 250 milibarskoj povrsini precnik strujnog polja bio je oko 3 
hiljade kilometara, dok je precnik elektronskog dela harikena Katrina 
bio neznatno manji. 

Poluprecnik elektronskog dela kod svih harikena je 
mnogostruko veci od poluprecnika protonskog dela harikena. 

Smanjenje poluprecnika protonskog dela harikena je posledica 
povecanja geomagnetske indukcije, jer se sa sve vecim prodorom u 
atmosferu povecava geomagnetska indukcija u skladu sa relacijom 


r = mv / q B 


( 22 . 1 . 1 .) 


Radijalna brzina interplanetarnog strujnog polja je osnovni 
parametar za pojavu tropskih ciklona. 


Mlaz protonskih cestica nije vidljiv sve do 700 milibarske 
povrsine. Od 700 mb pa sve do 950 mb pocinje primarna elektronska 
valencija sjedinjavanjem kiseonika i vodonika i nastanka oblacnih 
kapi, pa hariken postaje vidljiv. Jedini vidljiv parametar su oblacne 
kapi koje nastaju sjedinjavanjem gasova kiseonika i vodonika na 
atomskom nivou, koji se nalaze u strujnom polju, u procesu 
elektronske valencije. Nastanak oblacnih kapi zapocinje jos u 
uvodniku, pa se na taj nacin dobija saznanje o broju strujnih mlazeva 
koji napajaju protonski deo harikena. 

Kada je vektor radijalne brzine normala na geomagnetsko polje 
tada se javlja horizontalno kruzno kretanje vazdusnih masa. 
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Fig 41. Anticyclonic air masses moving in a circle at 250 mb and 350 
mb above Katrina on 28 th of August 2005 (GOES 12 at 00:00 UTC) 


When the radial velocity vector of the current field is not 
perpendicular to the geomagnetic field then circular movement of air 
masses appears at a certain angle. 
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SI. 41. Anticiklonalno kretanje vazdusnih masa u obliku kruga na 250 mb i 
350 mb iznad Katrine 28. avgusta 2005. (GOES 12 u 00.00 UTC) 


Medutim, kada vektor radijalne brzine strujnog polja nije 
normala na geomagnetsko polje tada se javlja kruzno kretanje 
vazdusnih masa pod odredenim uglom. 
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I 


The anticyclonic movement 


The cyclonic movement 


Sea surface 


Fig. 42 . Hurricane 


When the angle of incidence of the current field is not 
perpendicular to the geomagnetic field, the effect of the amount of 
movement of electrons creates an anticyclonic movement of air 
masses that at the observed altitudes can appear as a semi circle. 


Fig. 43. 
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Kada upadni ugao strujnog polja nije normala na geomagnetsko 
polje, dejstvo kolicine kretanja elektrona stvara anticiklonalno kretanje 
vazdusnih masa, na posmatranim visinama, u obliku polukruga 
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As a result of the effect of the proton particle momentum the 
movement of air masses in the observed altitudes is shown in the form 
of a semi-circle. 



Fig. 44. 


Representation of the movement of air masses (cyclonic or 
anticyclonic) in the form of a semi-circle, at certain altitudes, is a 
weather forecasting parameter that indicates the current field 
penetrates into the free atmosphere at an angle. 
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Kao rezultat dejstva kolicine kretanja protonskih cestica 
kretanje vazdusnih masa, na posmatranim visinama, prikazuje se u 
obliku polukruga. 



SI. 44 


Prikazivanje kretanja vazdusnih masa (ciklonalnog ili 
anticiklonalnog) u obliku polukruga, na odredenim visinama, 
predstavlja prognosticki vremenski parametar koji ukazuje da strujno 
polje prodire u slobodnu atmosferu pod nekim uglom. 
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22.1.2. Microstructure of hurricanes 

Microstructure of hurricanes includes: Eye, the Wall of the eye 
Eyewall and the Spiral rainband. In the case that in the current field 
there are more separate jets of particles they penetrate into the proton 
part of the hurricane at different locations and different heights. 



Eyewall 


Editorial particles of 
oxygen and hydrogen 
to electrical load order 
0:16 to 0:32 MeV 


Central Editorial 
at 700 mb 


Spiral rainband 


0.64- 1.28 MeV 


Editorial particles of 
oxygen and hydrogen 
to electrical load order 


Fig. 45. 

Every feed mechanism carries oxygen and hydrogen atoms, which 
allows that the place of the penetration of the feed mechanism into 
hurricane can be seen. Particles of the least mass and the least 
electrical load are the closeset to the eye of the and hurricane and 
have the maximum speed. Mass increases with the increase of the 
diameter and the electrical load increases and the speed decreases. 
Hurricanes have a differential distribution of the movement of air 
masses. 
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22.1.2. Mikrostruktura protonskog dela harikena 

Mikrostruktura protonskog dela harikena obuhvata: oko (Eye), 
zid oka (Eyewall) i spiralne segmente (Spiral rainband). U slucaju da 
se u strujnom polju nalaze vise separatnih mlazeva cestica, oni prodiru 
u protonski deo harikena na razlicitim lokacijama i razlicitim visinama. 
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elektricnim opterecenjem 
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na 700 mb 
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elektricnim opterecenjem 
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0.64- 1.28 MeV 


SI. 45. 


Svaki uvodnik nosi atome kiseonika i vodonika sto omogucava 
da se mesto prodora uvodnika u hariken vidi. Cestice najmanje mase i 
najmanjeg elektricnog opterecenja nalaze se najblize oku harikena i 
imaju najvecu brzinu. Sa povecanjem precnika povecava se masa i 
povecava se elektricno opterecenje a smanjuje brzina. 

Harikeni imaju diferencijalnu raspodelu kretanja vazdusnih 

masa. 
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23.1. Speed of air masses with hurricanes and tornadoes 

Tornadoes are the fastest winds on Earth. Speed tornadoes increases 
with decreasing height due to the increase of the Earth's magnetic 
induction. Top speed was in circulation from the ground. 
In the most hurricanes maximum speed of air masses at 700 mb 
s urface, decreases with decreasing altitude. 


The height 



Diagram 25. Chart speed air masses tornadoes and hurricanes 


Top speed of tornado is t/ cm ax near the ground. The top speed of air 
masses at hurricanes is at 700 mb height. 
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23.1. Brzine vazdusnih masa kod protonskog dela harikena i 
tornada 

Tornada su najbrzi vetrovi na planeti. Brzina tomada povecava 
se sa smanjenjem visine, zbog povecanja magnetske indukcije Zemlje. 
Najveca brzina vrtloznog vetra je pri tlu. 

Kod protonskog dela harikena najveca brzina vazdusnih masa 
je na 700 milibarskoj povrsini i opada sa smanjenjem visine. 



Dijagram 25. Dijagram brzina vazdusnih masa tornada i harikena 


Najveca brzina tornada v cmax je pri tlu. Najveca brzina 
vazdusnih masa kod protonskog dela harikena je na 700 mb visini. 

Medutim, ako se posmatra hariken u celosti, najveca brzina je 
kod elektronskog dela harikena na 250 milibarskoj povrsini. 
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23.1.2. The distribution of the differential speed of air masses of 
the hurricanes 

By the motion of the current field, the convection electric 
current is being created, and electric current creates a magnetic field 
the magnetic field lines of which are concentric circles, where the 
vector of magnetic induction B is tangent to the field lines. 



Fig. 46. 

When we apply Ampere's law to a circular structure with a radius 
r-i » r, where r is the radius of the electric field is then 

| Bdl = B27i v\ = gol 

B = p 0 (I/27tr 1 ) (23.1.1) 

The intensity of the magnetic induction outside the current field is 
inversely proportional to suspension from the current field. 
If we look at the circular contour where r 2 is smaller than the radius r of 
the current field, then the circulation of the vector B along a circular 
contour of radius r 2 is equal to convection electric current that 
penetrates through the observed contour multiplied by p 0 

B 271 r 2 = p 0 (I / ft r 2 ) rc r 2 2 

B = p 0 ( I / 2 71 r 2 ) r 2 (23.1.2) 

Thus we come to the conclusion that the intensity of the 
magnetic induction inside the current field linearly increases with the 
increase of the radius and reaches a maximum value when the radius 
is equal to r. 
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23.1.2. Raspodela diferencijalne brzine vazdusnih masa kod 
protonskog dela harikena 

Kretanjem strujnog polja stvara se konvekciona elektricna 
struja a elektricna struja stvara magnetno polje cije su linije magnetnog 
polja koncentricni krugovi gde je vektor magnetske indukcije B 
tangenta na linije polja. 



Kada primenimo Amperov zakon na kruznu strukturu ciji je 
poluprecnik ri »r, gde je r poluprecnik strujnog polja onda je 
| Bdl =B27tri = p 0 I tadaje 

B = p 0 (I/27ir 1 ) (23.1.1) 

Intenzitet magnetske indukcije izvan strujnog polja je obrnuto 
proporcionalan udaljenju od centra strujnog polja. 

Ako posmatramo kruznu konturu gde je r 2 manji od poluprecnika 
strujnog polja r onda je cirkulacija vektora B po kruznoj konturi 
poluprecnika r 2 jednaka konvekcionoj elektricnoj struji koja prodire 
kroz posmatranu konturu pomnozenu sa go 

B 271 r 2 = po (I / ft r 2 ) n r 2 2 , tada je 

B = p 0 ( I / 2 71 r 2 ) r 2 (23.1.2) 

Tako dolazimo do saznanja da intenzitet magnetske indukcije 
unutar strujnog polja linearno raste sa povecanjem poluprecnika i 
dostize maksimalnu vrednost kada je poluprecnik jednak r. 
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The graphical representation of the intensity of magnetic induction B, 
depending on the distance from the center of the current field. 



Diagram 26. 

The graphical representation of the measured velocities of air 
masses at hurricanes in the function of the distance from the center. 



Diagram 27. 






Dijagram 27. 








198 


Belgrade School of Meteorology 


When analyzing the change in the intensity of the magnetic 
induction in the distance function (Diagram 25), the conclusion is that 
it is equal to zero in the centre and it increases with increasing radius 
of the current field and the maximal value of r is when 


B = jio ( I / 2 tt r ) (23.1.3) 

With further increase of the distance, the magnetic induction is 
inversely proportional to the distance from the center. 

When analyzing the diagram 20, which was obtained by 
measuring the tangential velocities of air masses at hurricanes and 
the relation describing the speed of the circular winds 

v=c rH (23.1.4) 


m 

Then the speed of air masses increases at hurricanes with the 
increasing intensity of the magnetic induction B and reaches a 
maximum value at a distance r. 

With further increase in radius, the wind speed is inversely 
proportional to the distance from the center. 


25.1. The origin of the eye of the hurricane 

The force is necessary to create the eye of the hurricane. If we know 
that in the atmosphere there are only two natural forces, 
electromagnetic and gravitational, then the theoretical basis of the 
origin of the eye should be looked for at the effect of these two forces. 
Electromagnetic force is given by the relation 


F = qv x B. 


(25.1.1.) 





Where r 0 is the radius of the eye of the hurricane, and r is the radius of 
the current field. 
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Kada se analizira promena intenziteta magnetske indukcije u 
funkciji rastojanja (Dijagram 26.) dobija se saznanje da je u centru 
jednaka null i da raste sa povecanjem poluprecnika strujnog polja a 
dostize maksimalnu vrednost za vrednost r kada je 

B = p 0 ( I / 2?r r ) (23.1.3) 

Daljim povecanjem rastojanja magnetska indukcija obmuto je 
srazmerna od rastojanja od centra. 

Kada se analizira dijagram 27. koji je dobijen merenjem 
tangencijalne brzine vazdusnih masa kod harikena i relacija koja 
opisuje brzinu kruznih vetrova 


rqB 

v = c 


.(23.1.4) 


m 

dobija se saznanje da brzina vazdusnih masa kod harikena 
raste sa povecanjem intenziteta magnetske indukcije B i dostize 
maksimalnu vrednost na rastojanju r. Sa daljim povecanjem 
poluprecnika brzina vetra je obrnuto srazmerna od rastojanja od centra. 

Kada je B = 0 u Oku harikena nema vetra. 


25.1. Nastanak OKA harikena 

Da bi se stvorilo oko harikena potrebna je sila. Ako znamo da u 
atmosferi postoje samo dve prirodne sile, elektromagnetna i 
gravitaciona, onda teorijsku osnovu nastanka oka treba traziti u dejstvu 
ove dve sile. Elektromagnetna sila data je relacijom 


F = qv x B. 


(25.1.1.) 



SI. 47. 

- gde je r G poluprecnik oka harikena a r poluprecnik strujnog polja. 
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When observing the Diagram 24, the speeds of the hurricane 
Katrina shows that the dominant factor in the formation of the 
hurricane Eye is the velocity of air masses, that is, the intensity of the 
electromagnetic force that accelerates the movement of air masses. 

However, if the centrifugal force F C f is expressed through 
peripheral speed of air masses then the centrifugal force is inversely 
proportional to the radius. 

F cf = m (v 2 / r) (25.1.2.) 

The nature of the centrifugal force is still a great unknown. It is 
believed to be linked to the inertial properties of matter. Most think that 
the centrifugal force is a kind of inertia which is in accordance with 
Newton's third law of motion. However, there still have been other 
inconsistent explanations with the nature of that force. Some think that 
this is a fictitious value. 

When the intensity of electromagnetic and gravitational forces is 
represented graphically in the function of distance from the center of 
the current field it is concluded that the intersection of the radial 
component of the electromagnetic force and the centrifugal force 
determine the radius of the Eye. 

The Eye of the hurricane is the combined effect of 
electromagnetic and centrifugal forces. 


The forces 



Diagram 48. Graphical representation of force in the function of the 
distance from the center of the hurricane 

- where r 0 is the radius of the eye of the hurricanes, - r is the 
radius of the current field. 
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Kada se posmatra Dijagram 19 brzine harikena Katrina, 
uocava se da je dominantni faktor za nastajanje OKA harikena brzina 
vazdusnih masa, odnosno snaga elektromagnetne sile koja ubrzava 
kretanje vazdusnih masa. 

Medutim, ako centrifugalnu silu F C f izrazimo preko periferne 
brzine vazdusnih masa onda je centrifugalna sila obrnuto srazmema 
poluprecniku. 

F cf = m (v 2 / r) (25.1.2.) 

Priroda centrifugalne sile jos uvek je velika nepoznanica. Veruje 
se da je povezana sa inercijalnim svojstvima materije. Vecina misli da 
je centrifugalna sila jedna vrsta sile inercije, sto je u saglasnosti sa 
Trecim Njutnovim zakonom kretanja. Medutim, i dalje su ostale 
nesaglasnosti kod objasnjenja prirode te sile. Neki misle da se radi o 
fiktivnoj velicini. 

Kada se graficki prikaze intenzitet elektromagnetne i 
gravitacione sile u funkciji rastojanja od centra strujnog polja dolazi se 
do saznanja da presek radijalne komponente elektromagnetne sile i 
centrifugalne sile odreduju poluprecnik oka. 

OKO harikena nastaje zajednickim dejstvom 
elektromagnetne i centrifugalne sile. 

Sile 



harikena 

- gde je r 0 poluprecnik oka harikena a r poluprecnik strujnog 
polja. 
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26.1. The theoretical basis of atmospheric pressure 

Based on the current definition the atmospheric pressure is the 
force by which the air mass acts on the unit surface in the column of 
air from that surface to the upper edge of the atmosphere. 

Raising the scientific satellite it was found that particles of 
atomic dimensions that are invisible to the eye of men, penetrate the 
atmosphere. If this is so, then the particles are the part of the 
atmosphere that should be taken into account when considering the 
atmospheric pressure. 

On the other hand, the particle density changes in time and space, 
depending on solar activity. This indicates that the atmospheric 
pressure is the sum of the partial pressures of air masses and masses 
of particles of corpuscular solar radiation. 

However, besides the mass particles also carry free electrical loads. 
By entering the atmosphere, the particles that carry positive free 
electrical loads q are affected by two forces F e i electric field force, 
which is directed upwards, and the gravitational force F g , down. 



Fig. 48. Representation of the effect of electric field 
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26.1. Teorijska osnova atmosferskog pritiska 

Na osnovu vazece dcfinicije atmosferski pritisak je sila kojom 
na jedinicu povrsine deluje masa vazduha u vazdusnom stubu od te 
povrsine do gornje granice atmosfere. Podizanjem naucnih satelita 
doslo se do saznanja da cestice, atomskih dimenzija koje su nevidljive 
za covecije oko, prodiru u atmosferu. Ako je to tako, onda su cestice 
sastavni deo atmosfere koje treba uzeti u obzir prilikom razmatranja 
atmosferskog pritiska. 

S druge strane, gustina cestica menja se u vremenu i prostoru u 
zavisnosti od aktivnosti Sunca. To ukazuje da atmosferski pritisak 
predstavlja zbir parcijalnih pritisaka koje stvara masa vazduha i masa 
cestica korpuskulamog zracenja Sunca. 

Medutim, cestice osim mase nose i slobodna elektricna 
opterecenja. Na cestice koje nose pozitivna slobodna elektricna 
opterecenja q ulaskom u atmosferu deluju dve sile i to sila elektricnog 
polja F e i, koja je usmerena prema gore, i gravitaciona sila F g , prema 



SI. 48. Prikaz dejstva elektricnog polja 




204 


Belgrade School of Meteorology 


Due to friction and collision with atoms of chemical elements 
that are part of the air the particle velocity will be reduced and at a 
certain height the physical penetration of particles stops. However, if 
the force F e i is greater than F g at that height, the proton particles are 
moving upwards to the point A, that is, up to a height where the force 
of the electric field F e i is equal to the gravitational force F g . Then the 
upward movement of protons stops. 

Thus the proton particles take the coordinated height that 
corresponds to the energetic load of each particle separately. If there 
were no gravity, the particles that carry positive free electrical loads, 
after the penetration into the atmosphere and loss of speed, would be 
pushed into the universe by the effect of the force of the electric field 
of the Earth. 

If there were no Earth’s gravitational force the particles that 
penetrated the atmosphere would penetrate the ground and there 
would be no hurricanes. Depending on the sign of the electric load, 
the force of interaction between the electric field and the free electric 
load that the particles carry, based on Coulomb's law, can be 
repulsive or attractive. 

When the particles carry positive free electrical load (protons), 
there is a repulsive force that is equal to F = qK. 

For particles that carry negative free electrical load (electrons), there 
is an attractive force F=-qK. 

In the general case when the cloud of particles at different 
electrical loads penetrates the free atmosphere , in the form of the 
current field, then Coulomb's law cannot be applied. 

In this case, we use the principle of virtual displacement and 
the law of conservation of energy. Then the expression for the force of 
the interplay effect per unit surface is 

p = x /2 |F|/S = 1 / 2 KD (26.1.1.) 

- where K is the vector of the electric field intensity, 

- D vector of electric induction intensity. 

This means that the total atmospheric pressure is equal to the 
sum of the partial pressures of the mass of air mass and the mass of 
charged particles reduced for the partial pressure of the interplay 
force, that is, the force of the electric field. 


Puk — P mass (air) + p mass (particle) - Vi KD (26. 1 .2.) 

On the basis of relation (10.2.) a new definition of atmospheric 
pressure can be set. 
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Usled trenja i sudara sa atomima hemijskih elemenata koji se 
nalaze u sastavu vazduha smanjivace se brzina cestica i na odredenoj 
visini prestaje flzicki prodor cestica. Medutim, ukoliko je na toj visini 
sila Fel veca od Fg, protonske cestice krecu se prema gore do tacke A, 
odnosno do one visine gde je sila elektricnog polja Fel jednaka 
gravitacionoj sili Fg. Tada prestaje uzlazno kretanje protona. (SI 48.) 

Tako protonske cestice zauzimaju usaglasenu visinu koja 
odgovara energetskom opterecenju svake cestice posebno. Kada ne bi 
bilo gravitacione sile, cestice koje nose pozitivna slobodna elektricna 
opterecenja, posle prodora u atmosferu i gubitka brzine, bi bile 
odgumute u kosmos, dejstvom sile elektricnog polja Zemlje. 

Da nema sile elektricnog polja Zemlje cestice koje prodru u 
atmosferu prodirale bi do tla i harikena ne bi bilo. U zavisnosti od 
predznaka elektricnog opterecenja, sila medusobnog dejstva izmedu 
elektricnog polja i slobodnog elektricnog opterecenja koje nose cestice, 
na osnovu Kulonovog zakona, moze biti odbojna ili privlacna. 

Kada cestice nose pozitivno slobodno elektricno opterecenje 
(protoni) javlja se odbojna sila koja je jednaka F = qK. Za cestice koje 
nose negativno slobodno elektricno opterecenje (elektrone) javlja se 
privlacna sila F = -qK. 

U opstem slucaju kada u slobodnu atmosferu prodre oblak 
cestica razlicitog elektricnog opterecenja, u obliku strujnog polja, tada 
se Kulonov zakon ne moze primeniti. U tom slucaju koristi se princip 
virtuelnog pomeranja i zakon o odrzanju energije. 

Tada izraz za silu medusobnog dejstva po jedinici povrsine glasi 

p = 1 /2|F|/S = 1 / 2 KD (26.1.1.) 

- gde je K vektor jacine elektricnog polja, 

- D vektor jacine elektricne indukcije. 

To znaci da je ukupni atmosferski pritisak jednak zbiru 
parcijalnih pritisaka mase vazduha i mase naelektrisanih cestica 
umanjen za parcijalni pritisak sile uzajamnog dejstva, odnosno sile 
elektricnog polja. 

Puk = P masa (vazduha) P masa (cestica) “ Vi KD (26.1.2.) 

Na osnovu relacije (10.2.) moze se postaviti nova definicija 
atmosferskog pritiska. 
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Definition of atmospheric pressure (Milan T. Stevancevic) 

Atmospheric pressure is the force by which the air mass 
and the mass of the particles of corpuscular radiation of the Sun, 
located in the column of air from the surface to the upper limit of 
the atmosphere, act on the surface unit, minus the partial 
pressure of the force of interaction. 

Atmospheric pressure is the function of the total electric power 
of the current field, that is, one of the dominant parameters for the 
intensity of the current field by which the hurricane is powered. 

When alpha particles (protons) penetrate the atmosphere then 
the force of interaction is opposite gravitational force and pulls the 
particles upward, thus creating the field of low atmospheric pressure. 
In the case of beta particles (electrons), the forces of interaction and 
the gravitational force have the same direction and drag down the 
particles and create the fields of high atmospheric pressure. 
In this way, the electric field force and gravity keep the hurricane at 
coordinated height weighting millions of tons. Depending on the sign 
of free electrical loads it depends on whether or not a field of high or 
low pressure will be formed. 

This clearly indicates that the atmospheric pressure is not 
equal to the weight of air above the surface unit because the 
atmosphere is not neutral. 

That leads to the conclusion that the velocity of air masses and 
the value of atmospheric pressure are determined by the effect of 
heliocentric parameters, that is, by electromagnetic and gravitational 
force. 

This means that in order that the air pressure gets scientific 
verification as a parameter for determining the intensity of hurricanes it 
is necessary to know the heliocentric parameters that determine the 
atmospheric pressure. Data on heliocentric parameters are obtained 
from the Diagrams 1 - 8. 

Due to the interaction of the electric field force and free 
electrical load, the base of the hurricane can never descend to the 
level of the ocean. The mass of particles greater the height of the 
base of hurricane is less. In the operative meteorology there is several 
methods for measuring atmospheric pressure in the center of 
hurricane and tangential velocity of air masses. However, the 
measurement methods used are also not compatible. Everyone uses 
his own method and argues that it is correct. But there are differences. 
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Definicija atmosferskog pritiska ( Milan T. Stevancevic) 

Atmosferski pritisak je sila kojom na jedinicu povrsine 
deluju masa vazduha i masa cestica korpuskularnog zracenja 
Sunca, koje se nalaze u vazdusnom stubu od te povrsine do gornje 
granice atmosfere, umanjen za parcijalni pritisak sile uzajamnog 
dejstva. 

Atmosferski pritisak je funkcija ukupne elektricne snage 
strujnog polja, odnosno, jedan od dominantnih parametara koji govori 

0 j acini strujnog polja kojim se napaja hariken. 

Kada u atmosferu prodru alfa cestice (protoni) tada je sila 
uzajamnog dejstva suprotna gravitacionoj sili i vuce cestice prema gore 

1 na taj nacin stvara se polje niskog atmosferskog pritiska. U slucaju 
beta cestica (elektroni), sila uzajamnog dejstva i gravitaciona sila imaju 
isti smer i vuku cestice prema dole i stvaraju polja visokog 
atmosferskog pritiska. 

Na ovaj nacin sila elektricnog polja i gravitaciona sila drze na 
usaglasenoj visini hariken koji je tezak vise miliona tona. U zavisnosti 
od predznaka slobodnih elektricnih opterecenja zavisi da li ce se 
formirati polje visokog ili niskog pritiska. 

To jasno ukazuje da atmosferski pritisak nije jednak tezini 
vazduha iznad jedinicne povrsine jer atmosfera nije neutralna. 

Tako se dolazi do saznanja da su brzina vazdusnih masa i 
vrednost atmosferskog pritiska odredeni dejstvom heliocentricnih 
parametara, odnosno elektromagnetnom i gravitacionom silom. 

To znaci da bi atmosferski pritisak dobio naucnu verifikaciju 
kao parametar za odredivanje intenziteta harikena potrebno je znati 
heliocentricne parametre koji odreduju atmosferski pritisak. Podatke o 
heliocentricnim parametrima dobijamo iz Dijagrama od 2 do 10. 

Zbog uzajamnog dejstva sile elektricnog polja i slobodnog 
elektricnog opterecenja baza harikena nikada ne moze da se spusti do 
nivoa okeana. Sto je masa cestica veca, to je visina baze harikena 
manja. U vazecoj meteorologiji postoji vise metoda za merenje 
atmosferskog pritiska u centru harikena i tangencijalne brzine 
vazdusnih masa. Medutim, merne metode koje se primenjuju nisu 
usaglasene. Svako koristi svoju metodu i tvrdi da je ona tacna. 
Medutim, razlike postoje. 
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In the current geocentric meteorology there 

were attempts to 

determine the speed of air masses over the atmospheric pressure, 
that is, the intensity of hurricane. (Dvorak. 1995) 
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However, due to the vagueness of the definition of atmospheric 
pressure this correlation does not have scientific value and is one of 
the factors for subjective interpretations which are so different that 
while some claim that atmospheric pressure decreases others claim it 
increases. 

A typical example is the tropical storm ERNESTO 


SATCON: 

ADT: 

CIMSS AMSU: 


The pressure 
MSLP = 980 hPa 
MSLP = 989 hPa 
MSLP =978 hPa 


The speed 
MSW = 73 kt 
MSW = 63 kt 
MSW = 76 kt 


Thus some give a prediction that tropical storm moved into the 
stage of the hurricane, and others that it is still a tropical storm about. 

Today heliocentric parameters are not very well known to 
meteorologists. It should be noted that without knowing the mass, 
density, electrical load and chemical composition of particles of the 
solar wind, atmospheric pressure cannot be used to forecast the 
intensity of hurricanes. 
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U vazecoj meteorology i postojali 

su pokusaji da se preko 

atmosferskog pritiska odredi brzina 
intenzitet harikena. (Dvorak 1995). 

vazdusnih masa, odnosno 
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Medutim, zbog nedorecenosti definicije atmosferskog pritiska 
ova korelacija nema naucnu vrednost i predstavlja jedan od faktora za 
subjektivna tumacenja koja su toliko razlicita da jedni tvrde da 
atmosferski pritisak pada, drugi tvrde da raste. 

Tipican primer je tropska oluja ERNESTO 


Pritisak 

SATCON: MSLP = 980 hPa 

ADT: MSLP = 989 hPa 

CIMSSAMSU: MSLP =978 hPa 


Brzina 

MSW = 73 kt 
MSW = 63 kt 
MSW = 76 kt 


Tako jedni daju prognozu da je tropska oluja presla u stadijum 
harikena, a drugi da se i dalje radi o tropskoj oluji. 

U danasnje vreme heliocentricni parametri su velika 
nepoznanica za meteorologe. Treba naglasiti da bez poznavanja mase, 
gustine, elektricnog opterecenja i hemijskog sastava cestica Suncevog 
vetra, atmosferski pritisak ne moze da se koristi za prognozu 
intenziteta harikena. 
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Simply put measurements show that the correlation between the 
atmospheric pressure and the tangential velocity of air masses and 
intensity of hurricanes, stochastic. 

That this is so is best recognized the value of atmospheric pressure at 
a number of hurricanes that have occurred since 1 995 to 201 2 year. 


The pressure in the center of hurricanes 



Pressure (mb) 

Diagram 49. 

From the Diagram it can be seen that hurricanes A and B have the 
same value of the atmospheric pressure of 926 mb and the wind 
speed at the hurricane A is 47 knots, and at the hurricane B it is 136 
knots. The hurricane A was weak, and B extremely powerfu. This is 
proof that the atmospheric pressure cannot be used to forecast the 
intensity of hurricanes without knowing the heliocentric parameters 
affecting the change in atmospheric pressure. 

Subjective interpretation of the value of atmospheric pressure in 
Hurricane Ernesto was a key factor to declare a tropical storm Ernesto 
for a hurricane, and some other not. 
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Jednostavno receno, merenja pokazuju da je korelacija izmedu 
atmosferskog pritiska i tangencijalne brzine vazdusnih masa i 
intenziteta harikena, stohasticka. 

To se najbolje moze sagledati uporedenjem vrednosti 
atmosferskog pritiska kod veceg broja harikena koji su se javili od 
1995. godine do 2012. godine. 


Pritisak u centru oka harikena 



Dijagram 49. 

Sa dijagrama se moze videti da harikeni A i B imaju istu 
vrednost atmosferskog pritiska od 926 mb gde je brzina vetra kod 
harikena A 47 cvorova a kod harikena B 136 cvorova (knots). Hariken 
A bio je slab a hariken B ekstremno snazan. Ovo je dokaz da se 
atmosferski pritisak ne moze koristiti za prognozu intenziteta harikena 
bez poznavanja heliocentricnih parametara koji uticu na promenu 
atmosferskog pritiska. 

Subjektivno tumacenje vrednosti atmosferskog pritiska kod 
Harikena Ernesto bilo je kljucni faktor da jedni tropsku oluju Ernesto 
proglase za hariken, a neki drugi ne. 
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21.7. Microstructure of the proton part of hurricane 

Micro structure of the proton part of hurricane includes: eye, eye wall, 
a circular segment and spiral segments. Number of spiral segments 
depends on the number of separate jet streams in the current field. 
Each separate jet stream of the current field creates a separate 
segment of hurricanes which due to the increased intensity of 
geomagnetic induction get a spiral shape. Particles that affect air 
masses are not visible and so the hurricane is not visible, too. What 
can be seen is the cloud drops or raindrops that produce illusory 
appearance of hurricanes. To understand the principle of the origin of 
the proton part of hurricanes it is necessary to know the formation of 
the cloud and rain drops. Former valid theory that rain occurs by 
nucleation, that is, condensation has no scientific basis, and as such 
cannot be considered. 

In the heliocentric electromagnetic meteorology rain is the 
combined effect of electromagnetic and gravitational forces of the two 
steps with the huge expenditure of energy. 

1) In the first step, cloud drop originates from a chemical reaction by 
the union of oxygen and hydrogen gases at the atomic level, which 
are part of the solar wind, in the process of electron valence, 

2) In the second step, a rain drop occurs in the ionization process at 
the molecular level, binding heavy ionized atoms of the solar wind and 
polarized molecules of cloud droplets (MTStevancevic, 2012, 
Belgrade School of Meteorology, Volume 5). 

The process of developing of cloud drops starts from the 
opening of the current fields, which carry oxygen and hydrogen gases. 
In order to come to the chemical reaction of hydrogen and oxygen 
atoms the speed is necessary. The speed of electron valence, that is, 
density of cloud droplets per unit volume depends on the number of 
collisions of atoms of hydrogen and oxygen and the temperature. 

The base of cloud is created by primary electron valence 
under the influence of the circulation velocity of current fields of 
oxygen and hydrogen. 

A small part of the oxygen and hydrogen atoms will not be 
combined in the base layer of clouds. Due to the electric field force 
effect, the rest of the free atoms of oxygen and hydrogen produce 
vertical bouyant currents when the mutual collision and the secondary 
electron valence occur. This is how the cloud superstructure is being 
formed above the cloud base. 
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21.7. Mikrostruktura protonskog dela harikena 

Mikrostruktura protonskog dela harikena obuhvata: oko, zid- 
oka, kruzni segment i spiralne segmente. Broj spiralnih segmenata 
zavisi od broja separatnih mlazeva u strujnom polju. Svaki separatni 
mlaz strujnog polja stvara poseban segment harikena koji zbog 
povecanja intenziteta geomagnetske indukcije dobijaju spiralni oblik. 
Cestice koje zahvataju vazdusne mase nisu vidljive pa hariken nije 
vidljiv. Ono sto se moze videti su oblacne kapi ili kisne kapi koje u 
vidljivom opsegu daju prividan izgled harikena. Da bi se razumeo 
princip nastanka protonskog dela harikena neophodno je poznavati 
nacin nastajanja oblacne i kisne kapi. Dosadasnja vazeca teorija da kisa 
nastaje nukleacijom, odnosno kondenzacijom nema naucnu osnovu i 
kao takva ne moze biti predmet razmatranja. 

U heliocentricnoj elektromagnetnoj meteorologiji kisa nastaje 
zajednickim dejstvom elektromagnetne i gravitacione sile iz dva 
koraka uz utrosak ogromne energy e. 

1. ) U prvom koraku, oblacna kap nastaje hemijskom reakcijom 
sjedinjavanjem gasova kiseonika i vodonika na atomskom nivou, koji 
se nalaze u sastavu Suncevog vetra, u procesu elektronske valencije; 

2. ) U drugom koraku, kisna kap nastaje u procesu jonizacije na 
molekulamom nivou, vezivanjem tesko jonizovanih atoma Suncevog 
vetra i polarizovanih molekula oblacnih kapi/ M.T.Stevancevic, 
2012.,Beogradska skola meteorologije, Sveska 5.) 

Proces nastanka oblacnih kapi zapocinje otvaranjem strujnih polja 
koja nose gasove kiseonika i vodonika. Od broja sudara atoma 
kiseonika i vodonika i temperature zavisi brzina elektronske valencije, 
odnosno gustina oblacnih kapi u jedinici zapremine. 

Osnova oblaka stvara se primarnom elektronskom 
valencijom pod dejstvom cirkulacione brzine strujnih polja kiseonika i 
vodonika. Najveca gustina gasova je u trenutku raspada magnetnog 
omotaca pa je gustina oblacnih kapi najveca u sloju gde se formira 
osnova oblaka. Jedan manji deo atoma kiseonika i vodonika nece se 
sjediniti u sloju osnove oblaka. Zbog dejstva sile elektricnog polja, 
ostatak slobodnih atoma kiseonika i vodonika stvaraju vertikalne 
uzgonske struje kada dolazi do medusobnog sudara i pojave 
sekundarne elektronske valencije. Tako nastaje oblacna nadgradnja 
iznad osnove oblaka. 
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The concentration of cloud droplets above the cloud base is 
much smaller than in the cloud base and it decreases with increasing 
height. In general, the vertical superstructure at cloud has a small 
contribution to precipitation. 


The vertical superstructure 


The secondary 
electron valence 


The current 
fields, oxygen 
and hydrogen 
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The primary electron 
valence 


Representation of the structure of cloud. 
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The level of the sea surface 


Fig. 49. Representation of superstructure at hurricanes 
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Brzina vertikalnog uzgona kod sekundarne valencije daleko je 
manja od cirkulacione brzine pa je broj atoma koji se sjedinjavaju 
manji. Zbog toga je koncentracija oblacnih kapi iznad osnove oblaka 
daleko manja nego u osnovi oblaka i opada sa povecanjem visine. U 
principu, vertikalna nadgradnja kod oblaka ima mali doprinos 
padavinama. 


Vertikalna oblacna nadgradnja 


Sekundarna elektronska 
valercija 


Strujnapolja 
kiseonika i 
vodonika 


Primarna elektronska 
valencija 



Prikaz 28. Prikaz strukture oblaka. 



SI. 49. Prikaz nadgradnje kod harikena 
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The hurricanes have two cloud superstructures, horizontal and 
vertical superstructure. Vertical cloud superstructure is achieved by 
the action of the electric field of the Earth, and horizontal by the 
influence of the electric field of the hurricane. Horizontal cloud 
superstructure is moving in the form of tsunami waves. 

Hurricane on the level of the ocean is not visible until about 560 
meters high. From 560 meters to 3 000 meters there is visible basis of 
the hurricane. From 3 000 and up to 500 meters there is visible cloud 
superstructure and it is a disruptive factor in the study of hurricanes. 
There is one peculiarity at hurricanes, when there is a number of 
individual jet streams in the current field then each jet stream carries 
oxygen and hydrogen atoms. When the jets descend below 700 mb 
they move horizontally and each jet with its radial velocity creates 
cloud droplets (Spiral rainband). Number of segments depends on the 
number of current jets that are in the current field. 

In case that there are two segments, by circulation speed they both 
create cloudiness that is called eyewall, which is circular in shape. At 
severe hurricanes, there is another circular segment into which all 
spiral segments flow, but it is formed by a radial velocity of all spiral 
segments. 



The level of the sea surface 

Fig. 50. Representation of the occurrence of eyewall in the northern 
hemisphere 
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Kod harikena postoje dve oblacne nadgradnje, horizontalna i 
vertikalna nadgradnja. Vertikalna oblacna nadgradnja nastaje dejstvom 
opsteg elektricnog polja Zemlje a horizontalna dejstvom regionalnog 
elektricnog polja harikena. Horizontalna oblacna nadgradnja krece se u 
obliku cunami talasa. 

Hariken na nivou okeana nije vidljiv od tla do 560 metara 
visine. Od 560 metara do 3000 metara visine nalazi se vidljiva osnova 
harikena. Od 3000 pa sve do 5000 metara nalazi se vidljiva oblacna 
nadgradnja i predstavlja remetilacki faktor za istrazivanje harikena. 

Kod harikena postoji jedna specificnost, kada se u strujnom 
polju nalazi vise pojedinacnih mlazeva tada svaki mlaz nosi atome 
kiseonika i vodonika. Kada se mlazevi spuste ispod 700 mb oni imaju 
horizontalno kretanje i svaki mlaz svojom radijalnom brzinom stvara 
oblacne kapi (Spiral rainband). Broj segmenata zavisi od broja strujnih 
mlazeva koji se nalaze u strujnom polju. 

U slucaju da postoje dva segmenta, oba segmenta 
cirkulacionom brzinom stvaraju oblacnost koju nazivamo zid oka 
(Eyewall ) koji je kruznog oblika. Kod snaznih harikena javlja se jos 
jedan kruzni segment u koji se ulivaju svi spiralni segmenti, ali se on 
stvara radijalnom brzinom svih spiralnih segmenata. 



SI. 50. Prikaz nastanka zida oka (eyewall) na severnoj hemisferi 
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The wall of the eye (eyewall) is formed by the effect of circulation 
speed which is much higher than the radial velocity of the current field 
and the cloud which is the closest to the eye is significantly larger than 
the cloudiness that is formed by radial velocity. Due to higher 
circulation speed, electron valence is faster, and electron circulator 
speed is faster, and the density of cloud drops in the wall (eyewall) 
higher. 

Depending on the degree of charge and the mass of particles, cloud 
base can have two or more spiral segments of different radii. Particles 
affect air masses by circulation speed and create buoyant air currents. 
A cloudy superstructure is formed by the secondary electron valency, 
by the effect of the force of electric field. 

In principle hurricane has a circular structure because the radial 
velocity vector of the current field is perpendicular to the vector of 
geomagnetic induction. However, when the radial velocity vector 
deviates the normals on the vector of the geomagnetic induction, it 
comes to asymmetry of the circle structure of hurricane. The bigger 
deviation, the greater asymmetry of the structure of hurricane. 



Fig. 51 . Representation of the microstructure of the proton part of 
hurricane 

The cloudiness that is created by the secondary electron valence 
covers the hurricane and gives the illusion of a whole. This cloudiness 
has no effect on the intensity of hurricane. 
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Zid oka (eyewall) stvara se dejstvom cirkulacione brzine koja 
je znatno veca od radijalne brzine strujnog polja, pa je oblak koji je 
najblizi Oku znatno vecih dimenzija nego oblacnost koja je nastala 
radijalnom brzinom. Zbog vece cirkulacione brzine elektronska 
valencija je brza a gustina oblacnih kapi u Zidu oka (eyewall) veca. 

U zavisnosti od stepena naelektrisanja i mase cestica baza oblaka moze 
imati dva i vise spiralna segmenata razlicitih poluprecnika. Cestice 
cirkulacionom brzinom zahvataju vazdusne mase i stvaraju uzgonske 
vazdusne struje. 

Oblacna nadgradnja stvara se sekundamom elektronskom 
valencijom dejstvom sile elektricnog polja. 

U principu Hariken ima kruznu strukturu jer je vektor 
radijalne brzine strujnog polja nonnala na vektor geomagnetske 
indukcije. Medutim, kada vektor radijalne brzine strujnog polja 
odstupa od normale na vektor geomagnetske indukcije dolazi do 
asimetrije kruzne strukture harikena. Sto je odstupanje vece, to je 
asimetrija strukture harikena veca. 



SI. 51. Prikaz mikro strukture protonskog dela harikena 


Oblacnost koja je stvorena sekundamom elektronskom 
valencijom pokriva hariken i daje privid o jednoj celini. Ova oblacnost 
nema nikakvog uticaja na intenzitet harikena. 
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The upper limit of the amount of cloudiness obtained by the secondary 
valency is about 500 mb. Height of the base of structure of hurricanes 
depends on the kinetic energy of the current field, the intensity of 
electric load of particles contained in the current field and the intensity 
of electric field at the observed site. 

The curent fields which do not carry oxygen and hydrogen atoms, 
create invisible cyclonic movement of air masses without cloud drops 
at altitudes above 500 millibars. 

The question is why the hurricane is not lowered to sea level. The 
answer lies in the effect of the force of the electric field of the Earth on 
positively charged particles. 



When the current field has a high kinetic energy, it can 
penetrate the atmosphere. By entering the atmosphere, according to 
Coulomb's law, there is a repulsive force between the electric load of 
particles and electric field of the Earth, which is equal to 

Fel = qK = Fg 

The current field can never be put down to the surface of the 
ocean because the force of the electric field does not allow it. The 
lower height of the base of hurricane the stronger force of electric 
field. 
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Gomja granica oblacnosti dobijene sekundamom valencijom je 
oko 500 mb. Visina baze strukture harikena zavisi od kineticke 
energije strujnog polja, jacine elektricnog opterecenja cestica koje se 
nalaze u strujnom polju i jacine elektricnog polja na posmatranoj 
lokaciji. Velika kineticka i elektricna energija stvaraju jaku oblacnost 
koja svojom tezinom spusta bazu na 560 metara. 

Strujna polja koja ne nose atome kiseonika i vodonika stvaraju 
nevidljivo ciklonalno kretanje vazdusnih masa bez oblacnih kapi na 
visinama iznad 500 milibara. 

Postavlja se pitanje zasto se hariken ne spustiti do nivoa mora. 
Odgovor treba traziti u dejstvu sile elektricnog polja Zemlje na 
pozitivno naelektrisane cestice. 



Kada strujno polje ima veliku kineticku energiju ono moze da 
prodire u atmosferu. Ulaskom u atmosferu, na osnovu Kulonovog 
zakona, javlja se odbojna sila izmedu elektricnog opterecenja cestica i 
elektricnog polja Zemlje koja je jednaka 

Fel = qK = Fg 

Strujno polje ne moze nikada da se spusti do povrsine okeana jer 
to ne dozvoljava sila elektricnog polja. Sto je visina baze harikena niza 
to je sila elektricnog polja jaca. 
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At severe hurricanes cloud base height is about 560 meters, so it 
raises the question of whether it is a power limit or something else. 
Research of the base height for a large number of hurricanes has 
shown that none hurricane descended to a lower altitude. 

Everything indicates that the Earth and the Sun are aligned natural 
system where the power of the sun radiation is agreed with the 
defense forces of the Earth. 


The current field (Jet Stream) 



Fig. 38. Representation of the structure of tornado 

It can be seen that the jet that creates a tornado is not dependent on 
the cloud and tornado cloud superstructure but on the current field as 
a source of energy from which a tornado is powered. However, a 
cloud reflecting the strength of a current field created by a cloud, that 
is, whether there is a possibility that the current field carries or not a 
tornado energy. Cloud and cloud superstucture have no influence on 
the intensity of tornado. 
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Kod snaznih harikena visina baze oblaka je oko 560 metara pa se 
postavlja pitanje da li je to neka energetska granica ili nesto drugo. 
Istrazivanja visine baze kod velikog broja harikena pokazala su da se 
nijedan hariken nije spustio na manju visinu. 

Sve ukazuje da su Zemlja i Sunce usaglaseni prirodni sistem gde 
je snaga zracenja Sunca usaglasena sa snagom odbrane Zemlje. 
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'I 
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SI. 53. Prikaz strukture tornada 


Sa prikaza 29 vidi se da mlaz koji stvara tornado nije zavisan 
od oblaka i nadgradnje oblaka tornada vec od strujnog polja kao izvora 
energije iz koga se napaja tornado. Medutim, oblak ukazuje na snagu 
strujnog polja, odnosno, da li postoji mogucnost da strujno polje nosi 
ili ne nosi energiju tornada. 
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1.1. Analyses of hurricanes in 2012 

During 2012 there were 19 tropical storms reported, of which 14 
storms crossed into the stage of hurricanes. 

Analysis of hurricanes is intended to indicate the heliocentric weather 
parameters that are important for the prediction of the intensity and 
trajectory of hurricanes. 

At comparative analyses of hurricanes in 2012 the ADT model is used 
which is one of the best descriptive models. However, despite the 
latest measuring technology the lack of all current models and the 
ADT models is a subjective interpretation of the individuals. 

Hurricanes in 2012 by date of occurrence: 


Name date wind speed 

- CARLOTTA 15. June 1 19.8 knot; 

- DANIEL 8. July 109.8 knot; 

- EMILIA 1 1 . July 124.6 knot; 

- FABIO 15. July 109.8 knot; 

- ERNESTO 7. August 77.0 knot: 

- GORDON 1 8 . August 1 04 . 6 knot; 

- ISAAC 29. August 69.8 knot; 

- LESLIE 5. September 72.2 knot; 

- MICHAEL 6. September 107.2 knot; 

- NADINE 11. September 82.2 knot; 

- MIRIAM 24. September 109.8 knot; 

- RAFAEL 13. October 94.8 knot; 

- PAUL 1 5 . October 119.8 knot; 

- SANDY 25. October 127.0 knot; 


The analysis of hurricanes includes correlation between the 
intensity of the proton part of hurricane and convection electric 
current, cloud top temperature drop, the electric field effect on the 
occurrence of radiating clouds, and the creation of electron part of 
hurricane. 

EMILIA, MICHAEL and SANDY are magnetic hurricanes and all other 
are current hurricanes. 
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26.1.Analize harikena u toku 2012. godine 

U toku 2012. godine na severnom Atlantiku i istocnom Pacifiku 
javilo se 19 tropskih oluja od kojih je 14 oluja preslo u stadijum 
harikena. 

Analiza harikena ima za cilj da ukaze na heliocentricne 
vremenske parametre koji su od znacaja za prognozu intenziteta i 
trajektorije harikena. 

Kod uporednih analiza harikena u 2012. godini koriscen je 
Advanced Dvorak Technique (ADT) model koji je jedan od najboljih 
deskriptivnih modela. Medutim, i pored najnovije merne tehnologije 
nedostatak svih vazecih modela pa i ADT modela je subjektivno 
tumacenje pojedinaca. 

Harikeni u 2012. godini po datumu nastanka: 


Naziv datum brzina vetra 

-CARLOTTA 15.jun 119.8 knota; 

- DANIEL 8. jul 109.8 knota; 

- EMILIA 1 1 . jul 124.6 knota; 

- FABIO 15. jul 109.8 knota; 

- ERNESTO 7. avgust 77.0 knota: 

- GORDON 18. avgust 104.6 knota; 

- ISAAC 29. avgust 69.8 knota; 

- LESLIE 5. septembar 72.2 knota; 

- MICHAEL 6. septembar 107.2 knota; 

- NADINE 11. septembar 82.2 knota; 

- MIRIAM 24. septembar 109.8 knota; 

- RAFAEL 13. oktobar 94.8 knota; 

- PAUL 1 5 . oktobar 119.8 knota; 

- SANDY 25. oktobar 127.0 knota; 


Analiza harikena obuhvata korelaciju izmedu intenziteta 
protonskog dela harikena i konvektivne elektricne struje, pad 
temperature vrha oblaka, uticaj elektricnog polja na pojavu 
horizontalne radijalne oblacnosti, i nastanak elektronskog dela 
harikena. 

EMILIA, MICHAEL i SANDY su magnetni harikeni a svi 
ostali su strujni. 
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27. l.The comparative analyses 

Comparative analysis of the intensity of hurricane CARLOTTA and proton 
electric current 

UW-CIMS8 ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cli 
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27. l.Uporedne analize 


1.1. Uporedna analiza intenziteta harikena CARLOTTA i protonske 
elektricne struje 

UW-CIM88 ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cl# 
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1.1.1. Hurricane DANIEL 

Utf-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTI — Cl# 
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1.1.2. Hariken DANIEL 

Utf-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : - AdjTI — Cl# 
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1.1.3. Hurricane GORDON 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTf — Cl I 
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1.1.3. Hariken GORDON 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTf — Cl I 
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1.1.5. Hurricane ISAAC 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTf — Cl# 


AUG21 AUG22 AUG23 AUG24 AUG2S AUG26 AUG27 AUG28 AUG29 AUG 30 



forecasters who claimed that the tropical storm ISAAC crossed the 
stage of hurricane. Based on the diagram of the electricity ISAAC 
tropical storm had not passed the stage of hurricanes. 
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1.1.5. Hariken ISAAC 


UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTf — Cl# 
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Postoji sumnja u verodostojnost subjektivnih tumacenja 
prognosticara koji su tvrdili da je tropska oluja ISAAC presla u 
stadijum harikena. Na osnovu dijagrama elektricne struje tropska oluja 
ISAAC nije presla u stadijum harikena. 
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Hurricane NADINE 


UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTf — Cl I 
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STORM NAME : 14L 


Electrical current hurricanes NADINE 
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NADINE 


UW-CIMS8 ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cl I 
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STORM NAME : 14L 


Protonska elektricna struja NADINE 
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Hurricane FABIO 


UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTt — Cl# 
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FABIO 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cl# 
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When the Sun is on the southern hemisphere then a 
tropical storm occurs in the southern hemisphere. 

Hurricane CLAUDIA 

UW-C1M88 ADT Tropical Cyclone Intensity Estimate 
Legend : - — AdjTt — Cli 
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In general, the first occurrence of tropical cyclones in the 
southern hemisphere begins after the section of intangible 
energy of the sun, which by the Gregorian calendar took place 
on 25th October 2012, and by the Serbian calendar in the winter 
of 7521 year, in October on the twenty-fifth day. 
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Kada Sunce prede na juznu hemisferu dolazi do pojave tropskih 
oluja na juznoj hemisferi. 

CLAUDIA 

UW-CIM88 ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTI — Clf 
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U principu, prva pojava tropskih ciklona na juznoj hemisferi 
zapocinje posle preseka nematerijalnih energija Sunca, koja se po 
Gregorijanskom kalendaru dogodila 25. oktobra 2012. godine a po 
Srpskom kalendaru u zimu 7521. godine, meseca oktobra u dvadeset 
i petom danu. 
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27.2. The influence of the solar wind on the intensity of 
hurricanes 

Hurricane FABIO 
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UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cl# 
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27.2. Uticaj brzine Suncevog vetra na intenzitet harikena 


Uporedna analiza intenziteta harikena FABIO i brzine Suncevog vetra. 


UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTI — Cl I 
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Povecanjem brzine naelektrisanih cestica povecava se 
protonska elektricna struja a sa njom i intenzitet harikena.(18h UTC) 
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Hurricane PAUL 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTf — Cl I 
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PAUL 


UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTf — Cl I 
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The influence of the solar wind on the intensity of the proton electric 
current J = N e v 
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Uticaj brzine Suncevog vetra na jacinii protonske elektricne struje 

3 = N ev 
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27.3. Research of the causes why the tropical storm had not 
passed the stage of hurricane 

Analysis of the intensity of tropical storm, the intensity of the proton 
electric current, the intensity of the magnetic field and the solar wind 
can give an answer why some tropical storms in 2012 did not pass 
into the stage of hurricanes. 

1.2.1. Comparative analysis of the intensity of tropical storm OLIVIA 
and the proton electricity 

UW— CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : AdjT# Cl I 
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air masses stops . 
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27.3. Istrazivanje uzroka neprelaska tropske oluje u stadijum 
harikena 

Analiza intenziteta tropske oluje, jacine protonske elektricne 
struje, intenziteta magnetnog polja i brzine Suncevog vetra mogu dati 
odgovor zasto neke tropske oluje u 2012. godini nisu presle u stadijum 
harikena. 

1.2.1. Uporedna analiza intenziteta tropske oluje OLIVIA i 
protonske elektricne struje 

ITW-CIMSa ADT Tropical Cyclone Intensity Estimate 
Legend : AdjT# Clf 
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Sa prestankom dotoka protonske elektricne struje prestaje 
vrtloznost vazdusnih masa. 
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1.2.3. Tropska oluja PATTY 

UW-CIMS8 ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTI — Cl I 
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That explains why electric current tropical storm had not 
passed the stage of hurricanes. 
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1.2.3. Tropska oluja PATTY 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : AdJT# Cl# 
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Posle nastanka tropske oluje intenzitet ciklona (Cl) prati pad 
jacine elektricne struje. Medutim, 12. oktobra dolazi do naglog porasta 
jacine elektricne struje sto se manifestuje kao porast intenziteta 
ciklona. Posle 12. oktobra dolazi do naglog pada elektricne struje i 
nestanka tropske oluje PATTY. Tako dijagram protonske elektricne 
struje pokazuje zasto tropska oluja nije presla u stadijum harikena. 
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1.2.2. Tropska oluja JOYCE 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTI — CIt 
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1.2.2. Tropska oluja JOYCE 

UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjTI — CIt 
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28.1. Cloud top temperature drop 

Cloud top temperature drop is the main prognostic parameter which 
indicates the existence of vertical advection and the location of the 
occurrence of a tropical depression. In general, cloud top temperature 
drop at depressions that will go into stage of hurricane is determined 
by the size and speed of the cloud top temperature drop. 

The comparatives review of DANIEL tropical depression that 
developed into hurricane and tropical depression OLIVIA which did not 
develop in hurricane. 

Hurricane DANIEL 


The cloud top temperature 



The tropical depression HECTOR 

The cloud top temperature 
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28.1. Pad temperature vrha oblaka 

Pad temperature vrha oblaka predstavlja osnovni prognosticki 
parametar koji ukazuje na postojanje vertikalne advekcije kao i na 
lokaciju nastanka tropske depresije. U principu, pad temperature vrha 
oblaka kod depresija koje ce preci u stadijum harikena odreden je 
velicinom i brzinom pada temperature vrha oblaka. Uporedni pregled 
temperatura tropske depresije DANIEL koja se razvila u hariken i 
tropske depresije OLIVIA koja se nije razvila u hariken. 

Hariken DANIEL 



Temperatura vrha oblaka 
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Hurricane ERNESTO 


The cloud top temperature 



Hurricane RAFAEL 
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Hariken ERNESTO 

Temperatura vrha oblaka ERNESTO 



Hariken RAFAEL 
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Hurricane EMILIA 


The cloud top temperature 



Hurricane SANDY 


The cloud top temperature 



Region 
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Hariken EMILIA 


Temperatura vrha oblaka EMILIA 



Hariken SANDY 


Temperatura vrha oblaka SANDY 



Region 
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Hurricane ISAAC 


The cloud top temperature 



Hurricane MIRIAM 

The cloud top temperature 
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Hariken ISAAC 


Temperatura vrha oblaka ISAAC 



Hariken MIRIAM 


Temperatura vrha oblaka MIRIAM 
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In general, the temperature drop at cyclones in the southern 
hemisphere is higher than in the north, and cyclones in the southern 
hemisphere are stronger than hurricanes 



UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
Legend : — AdjT# — Cl# 



STORM NAME : 083 


EeozpadcKa lUKOJia Mem eopoji ozuje 


261 


U principu, pad temperature kod ciklona na juznoj hemisferi veci je 
nego na sevemoj, zbog toga su herikeni na juznoj hemisferi su jaci. 



UW-CIMSS ADT Tropical Cyclone Intensity Estimate 
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STORM NAME : 088 
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29.1. The electric field 

The electric field of tropical depressions, storms and hurricanes is 
electromagnetic parameter that may indicate the development trend of 
the tropical storm. 


LESLIE 



Slika ss 


Electron valence of atoms of oxygen and hydrogen allows the 
assessment of the effects of electric field because it creates horizontal 
cloudiness. 
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29.1. Elektricno polje 

Elektricno polje tropskih depresija, oluja i harikena 
pretstavlja vremenski elektromagnetni parametar koji moze da ukaze 
na trend razvoja tropske oluje. 


LESLIE 



Slika ss 


Elektronska valencija atoma kiseonika i vodonika omogucava 
sagledavanje dejstva regionalnog elektricnog polja koje stvara 
horizontalnu oblacnost. 
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ROSA 
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30.1. The electron part of hurricane 

Electric and magnetic field, that is, electron and proton part of 
hurricane are inseparable and represent a single unit. Electron part of 
the hurricane is always above the proton part. 

The electrons and protons generate cyclonic anticyclonic movement of 
air masses. 
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30.1. Elektronski deo harikena 

Elektricno i magnetno polje, odnosno elektronski i protonski 
deo harikena nerazdruzivi su i predstavljaju jednu celinu. Elektronski 
deo harikena nalazi se uvek iznad protonskog dela. 

Elektroni stvaraju anticiklonalno kretanje vazdusnih masa. 



Kretanje vazdusnih masa pod dejstvom elektrona na sevemoj hemisferi 
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The movement of air masses under the influence of the electron in the 
Southern Hemisphere 



The circular movement of air masses in the northern and southern 
hemisphere is created by the circulation of the geomagnetic field 
vector. 
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Kruzno kretanje vazdusnih masa na severnoj i juznoj hemisferi 
stvara se cirkulacijom vektora geomagnetskog polja. 
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ERNESTO 
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ERNESTO 
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31.1. The initial shock of momentum 

When the radial velocity vector of the current field is at right angle, the 
initial shock of momentum of protons creates a circular cloudiness. 
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31.1. Inicijalni udar kolicine kretanja 

Kada je vektor radijalne brzine strujnog polja pod pravim 
uglom, inicijalni udar kolicine kretanja protona stvara kruznu 
oblacnost putem primame elektronske valenciie. 


DANIEL 


MICHAEL 
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Conclusion 

1. Electromagnetic energy that comes from the sun, is the first 
and fundamental driver of all natural phenomena in the Earth's 
atmosphere; 

2. Swirling winds of all the planets of the solar system, are 
produced by the electromagnetic and gravitational forces; 

3. When there is no electromagnetic energy from the sun no 
vortex of winds; 

4. The idea that “Warm waters are necessary to fuel the heat 
engine of the tropical cyclone“, is a major scientific error. 

5. Heliocentric Meteorology is the science of our ancestors 
which continues Belgrade School of Meteorology. 


Zakljucak 

1. Elektromagnetna energija, koja dolazi sa Sunca, je 
prvi i osnovni pokretac svih prirodnih pojava u 
atmosferi Zemlje; 

2. Vrtlozni vetrovi na svim planetama Suncevog 
sistema nastaju dejstvom elektromagnetne i 
gravitacione sile; 

3. Kada nema elektromagnetne energije nema vrtloznih 
vetrova; 

4. Misljenje da je je topla voda neophodna za nastanak 
harikena predstavlja veliku naucnu zabludu; 

5 . Heliocentricna meteorology a j e nauka nasih predaka 
koju nastavlja Beogradska skola meteorologije. 
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Abstract: Previous measures of prevention of weather 
disturbances, forest fires and earthquakes, using previous scientific 
knowledge, did not give satisfying results. Victims and damages 
appearing from year to year have confirmed this. Possible directions of 
the heliocentric approach in the research of the mentioned disturbances 
are presented in this paper, as new starting bases for making prognostic 
models. 
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The undertaking of concrete activities of modern society, in 
tenns of preparation for the forthcoming climate changes, has been at 
the turning point. The reason lies in the fact that IPCC has given 
projections of the global air temperature increase for this century. 
However, there are numerous research indicating that we can expect 
the opposite scenario. Don Easterbrook [1] shows that by 2010 the 
2000 prediction of the IPCC was wrong by well over a degree, and the 
gap was widening. That’s a big miss for a forecast just 10 years away, 
when the same folks expect us to take seriously their predictions for 
100 years in the future. 

The results Soon et al. [2] came to may be summarized through 
the following conclusions: 

1. “The increased surface temperature of about 0.5°C to 0.6°C 
over the last one hundred years is a natural phenomenon - because 80% 
of the rise in levels of atmospheric CCT during the twentieth century 
occurred after the initial major rise in temperature. 

2. Surface temperatures (based on land and sea measurements) 
peaked by around 1940, then cooled until the 1970s; since then, there 
has been a surface wanning. 

3 . The primary impact of the greenhouse effect of added COo is 
in the lower atmosphere (rather than at the surface), but accurate 
measurements of that layer of air by the U.S. National Oceanic and 
Atmospheric Administration (NOAA) satellites over the last 22 years 
have not shown any hint of global wanning”. 

Advocates of the dominant influence of the anthropogenic 
greenhouse effect on climate changes, i.e. global wanning published a 
large number of scientific papers. 
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“The biggest catalyst for climate changes today is greenhouse 
gases" (http://www.giss.nasa.gov/research/news/2001 1206/) 1 . Komitov 
[3] described the existing relations very picturesquely: “Unfortunately 
during the 70s the WMO demonstrate a very negative position to the 
results of these studies. As a result after 1975 all solar-climatic studies 
results are ignored and this is labelled as a ‘forbidden’ area for all 
scientific conferences and symposiums under the aegis of WMO. 
...This is the cause why on the field of solar-climatic relations during 
the last ~30 years mainly space physics specialists, but not 
meteorologists are working”. 

Climate changes which also included the area of Antarctica 
have reflected on the changes within vegetation. “In particular, there 
are reports from Antarctica that show a dramatic reaction by vegetation 
to the recent changes in climate; there were 700 species found growing 
in 1964 and 17,500 in 1990” 2 . If we only relied on this index, it was 
obvious it would lead us to conclusion Antarctica generally lies on 
dramatic turning point meaning melting the large quantities of ice. 
Nevertheless, it might be supposed the climate conditions are so much 
improved that the number of plant species increased 25 times in 27 
years. However, Vaughn [4] shows very illustratively the influence of 
climate changes on the cooling condition of the ice on Antarctica. “The 
distorted view that the continent is wanning might be traced to the fact 
that most weather monitoring stations are based in the Antarctic 
Peninsula - the tongue of land projecting northward from the continent 


1 Shindell D. T. 

2 Science News. Vol. 146. N 334, 1994 
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toward South America - an area which is, indeed, warming 
dramatically” (http://www.ncpa.org/iss/env/2002/pd01 1402d.html 3 ). 

“The biggest problem we have with the climate debate is that 
the big mathematical models can’t predict what'll really happen since 
the models contain simplifications that are probably wrong in 
important ways. We end up having to guess what will happen. Nature 
continually makes the climate change even without humans getting 
involved. So even once a change has happened, it is still impossible to 
figure out how much of the change was caused by humans” 
(http://www.futurepundit.com/). 

Radovanovic et al. [5] consider that the strengthening of aurora 
in polar areas is a supporting optical manifestation of the IMF 
connection with geomagnetic field. Our forecast indicates annual 
average temperature drop of 0.9°C in the Northern Hemisphere during 
solar cycle 24. For the measuring stations south of 75N, the 
temperature decline is of the order 1.0-1.8°C and may already have 
started. For Svalbard a temperature decline of 3.5°C is forecasted in 
solar cycle 24 for the yearly average temperature. An even higher 
temperature drop is forecasted in the winter months. An Arctic cooling 
may relate to a global cooling in the same way, resulting in a smaller 
global cooling, about 0.3-0.5°C in SC 24. From correlation studies of 
7 (not all global) temperature series for the period 1610-1970 de Jager 
et al. (2010) found a solar contribution of 41% to the secular 
temperature increase. Our results are somewhat higher for Northern 
Hemisphere locations in the period 1850-2008 [6]. 


3 Peter Doran 
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As for the protection from the forest fires, almost by the rule, 
social communities are taken unaware in the concrete situations of fire 
origin. It is meant on those cases (43%) for which FAO UN concluded 
that the cause was unknown. Responsibility of some societies lies in 
the capability to react by available means, that is, defend endangered 
areas. However, the key problem is that modern society does not have 
the means that could reliably prognosticate the place and time of the 
occurrence of destructive power of fires. “Since the winter season add 
very a few amount of rain, there where 6 841 fires between January 
and March. These fires were responsible for 10 777 ha of burned area. 
On the 10th of January there was a fire in the Guarda district that 
burned 348 ha of shrub land. In the month of March, there were 7 fires 
larger than 100 ha mostly of those, concentrated in littoral district of 
Viana do Castelo e Aveiro” (http://www.fire.uni- 
freiburg.de/programmes/eu-comission/EU-Forest-Fires-in-Europe- 
2005.pdf) 4 . As for lightning strikes as potential explanation Hall [7] 
emphasized that from 1990 to 1998, over 17 000 naturally ignited 
wildfires were observed in Arizona and New Mexico on US federal 
land during the fire season of April through October. Lightning strikes 
associated with these fires accounted for less than 0.35% of all 
recorded cloud-to-ground lightning strikes that occurred during the fire 
season during that time. Natural wildfire ignitions in this region are 
often attributed to what is referred to as ‘dry’ lightning, or lightning 
with little or no precipitation”. 


4 The data relate on 2005 for Portugal. 
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Gomes, Radovanovic [8] have given a hypothesis, according to 
which forest fires (those for which the causes are not detennined) 
occurred due to plant mass burning under the effect of the charged 
particles coming to us from the Sun. In all studied situations, several 
days before the flame, the instruments on the satellite measured a 
sudden increase in the energy influx, i.e. charged particles flow. A 
model is suggested according to which it comes to the propagation of 
the protons and electrons (in extreme cases nucleons, too) through the 
magnetosphere and atmosphere, as the basis of the future prognostic 
models. 

Mukherjee and Kortvelyessy [9] point out that along with the 
sun, interstellar winds may affect the earth tremor, that is, in case they 
considered, the clouds of hot helium with a much higher density of 
particles than is common at SW. Seemingly incompatible occurrences 
at sun-circulation processes in the atmosphere earthquakes relation are 
statistically tested by Odintsov et al. [10]. That is, we do not know that 
any of the modern models hinted at the possibility of earth tremors, 
especially not of such intensity [11]. 

Weiyu et al. [12] conclude that at earthquake in Indonesia on 
26 December 2004: 1) data on air temperature can clearly reflect a heat 
sign and complete process of earthquake energy accumulation and 
release, 2) an additional structure stress of astro-tidal triggering is an 
important external factor in the triggering of an earthquake and 3) 
analyzing more than 40 cases, the results show that for about 60% of 
strong earthquakes, abnonnal air temperature increase and its spatial- 
time rule are evident. 
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Singh et al. [13] emphasize the strong statistical correlation 
between ionospheric perturbations and earthquakes. Yonaiguchi and 
Hayakawa [14] observed certain regularities in atmospheric 
perturbations and the occurrence of earthquakes throughout some parts 
of the year, emphasizing that their analysis still referred to the data for 
one (2005) year. Hasbi et al. [15] concluded that in the case of four 
strong earthquakes in Sumatra, in the period 2004-2007, their results 
supported the fact that the anomalous upward seismogenic electric 
field interacts with the eastward electric field and induces the 
ionospheric anomalies in the near epicenter region as well as the 
equatorial anomaly shape distortion. In case of earthquake near 
Kraljevo, Serbia, Radovanovic et al. [16] gave a proposal of a new 
model of an earthquake origin, which is in direct link with the 
processes on the Sun. 
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Abstract: This paper analyzes the 25 major forest fires near Lake Baikal, 
which occurred in the period between 2002-2011. year. The study was 
conducted in the context of the heliocentric hypothesis testing. The approach 
was implemented to test the relationships of causality, ie. Timeline of events. 
It turned out that in all studied cases, just before the forest fire, the sun in 
geoefektivnoj position of coronary holes and / or energy region. Speed, 
density and temperature are high-energy particles, two to three days prior to 
the fires, based on satellite measurements show a sharp increase. Based on 
examples from 2003. g. explained in detail the above-mentioned hypotheses, 
ie. the possibility that high-energy particles can cause a creation of the initial 
phase flame. The above considerations are supported by the mathematical 
and theoretical relations that can form the basis for future prediction model. 

Key words: forest fires, the heliocentric hypothesis, Lake Baikal 
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Introduction 

According to the official statistics, 20 to 35 thousand wildfires annually affect 
between 0.5 and 2.5 million hectares of Russian forest. Despite the high 
overall number of individual fires, the serious environmental impacts are 
generally caused by large wildfires (greater than 200 ha) and especially by 
catastrophic fires, for which the area of an individual fire scar may exceed 
tens (and even hundreds) of thousands of hectares. On average, 5% of large 
wildfires are responsible for more than 90% of the whole area damaged by 
fires (Karpachevskiy, 2004). 

In previous studies it was noted that every year the number of fires and area 
affected by fire are manifested differently in space. Given the climatic 
conditions and population density in the near and distant areas of Lake 
Baikal, it is difficult to imagine that this situation can not be responsible man. 
Whether it is a direct (burning of forests to obtain cultivable land, 
piromanijaci, tourists, hunters, etc.), or indirect anthropogenic impacts 
(global warming!?), the evidence for these explanations are very modest. In 
addition to individual cases, which have been found to be a deliberate 
instigation of initiators phase flame, in other situations there is simply no 
explanation. Even if we accept the assumption that the occurrence of fire is 
primarily responsible man, a glance at sk. 1, it is hard to believe anyone 
would accept the explanation offered. Simply because it is impossible for an 
individual or group, any valuable means of transportation can travel such a 
large area for a relatively short time (in some cases and in neighboring 
countries) and selectively cause fires. Keep in mind that such problems occur 
fro m year to year. 



Figure 1. Spatial distribution of burnt areas in the Asian part of Russia during 
the fire season of 2002, derived from interpolated NOAA AVHRR forest fire 
data. Zones are delineated by colors that represent the ratio of the burnt area 
to the total area marked by the color (Sukhinin, 2003). 



Belgrade School of Meteorology 


295 


In tab. First shows comparative data obtained from earth observation and 
satellite. 


Table 1. Comparison of wildfire data for the regions Irkutsk, Chita and 
Buryatia during the fire season of 2003: Agency reports vs. satellite- 
generated data (Goldammer et al, 2005). 


Region 

Agency reports based on ground and 
aerial observations 

Satellite-derived data (NOAA AVHRR) 
based on fire counts and derived area 
burned 

Number 
of fires 
reported 

Total 

forest 

area 

burned 

(ha) 

Thereof 
area burned 
by crown 
fires (ha + 
%) 

Non- 

forest 

area 

burned 

(ha) 

Number 
of fire 
events 
investi- 
gated 

Total 

forest 

area 

burned 

(ha) 

Thereof 
area burned 
by crown 
fires 

(adjusted 
%) (ha) 

Non- 

forest 

area 

burned 

(ha) 

Irkutsk 

3244 

184,201 

32,184 

(17.4%) 

19,348 

2,154 

1,962,000 

392,000 

(20%) 

85,000 

Buryatia 

2432 

186,398 

22,232 

(11.9%) 

6,853 

1,887 

3,390,000 

678,000 

(20%) 

133,000 

Chita 

2441 

853,004 

12,547 

(1.5%) 

62,417 

2,884 

3,860,000 

368,000 

(10%) 

365,000 

Total 

Baikal 

Region 

8117 

1,223,603 

66,963 

(5.5%) 

88,618 

6,925 

9,212,000 

1,456,000 
(av. 16%) 

583,000 


The general impression is that the smaller number of fires registered satellite 
observations rather than collecting data from the ground and from aircraft. 
The reason is that the sensors on satellites can not register cases of small 
burned area of 1.1 km2. In contrast, a larger area of burnt forest stands 
(regardless of whether it is a forest or vegetation zbunastoj) are by far the 
greater number of data recorded by satellite measurements. The reason 
certainly lies in the fact that large areas difficult to visit (especially rugged 
terrain), but the necessary information may be collected by satellites. In any 
case, seems frustrijaci fact that only in 2003. year in the Baikal area (based on 
satellite data) were affected by fires 9,212,000 ha. 
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Heliocentric hypothesis about the origin of forest fires 

To test the possibility that high-energy particles may pose a potential 
explanation for the origin of fire, we analyzed 25 specific cases in the period 
2002-2011. year. Starting point was that just before the flame, the sun in 
geoefektinvoj position must be a coronary holes and / or energy region. 
Satellite that is in a constant position between the Sun and the Earth would 
have a few days before the occurrence of fires registered a sudden influx of 
high-energy particles. Bearing in mind that due to limited space for 
displaying the results, it is impossible to expose all the specific examples, 
based on a specific case (08/05/2003) will be explained the steps of research. 

A day before the fires in Baikal region, 10351 energetic region was recorded 
in the eastern part of the Sun (in geo effective position), while at the same 
time electromagnetic waves from CH38 coronary hole were emitted toward 
Earth, (http://www.solen.info/solar/old_reports/2003/may/20030508.html) 

The following diagram can be seen in the 4 th or 5 th of May there was a 
sudden increase in speed and high-density particles (upper and middle part of 
the sketch). 


University of Maryland soho/celias/mtof/PM — CarRot 2002 



Figure 2. Proton velocities were exceeding values of 700 km/s from 7th to 
10th 05. 2003. The density of particles exceeded the 06th 10/cm3 May 2003. 
Source: http://umtof.umd.edu/pm/cm/CRN_2002.GIF 
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For sk. Third also be noted that in the morning of 07th May there was a 
sudden influx of protons in the energy range> 30 MeV. 


ROFS PROTON Fi II X 



May5 May6 May7 May8 May9 May 10 M a y 1 1 M ay 1 2 


Figure 3. Proton plot contains the five-minute averaged integral proton flux 
(protons/cm2 -sec-sr) as measured by GOES- 10 (W75) for each of the 
energy thresholds: >1, >10, >30 and >100 MeV. Source: 
ftp://ftp.ngdc.noaa.gOv/STP/swpc_products/weekly_reports/PRFs_of_SGD/2 

003/05/prf 1445. pdf 

According to data for all cases the particles’ velocities were of 550 km/s, 
while in some situations even over 1 000 km/s. It is measured on 1.5 million 
km from the Earth while ACE satellites make the observations. Particle 
temperatures reached even over a million °C in some situations. Under the 
SW velocities of e.g. about 800 km/s, we can estimate that highly energetic 
particles, having also high thermal temperature, arrived to Earth for about 45 
minutes from the moment when the instruments had registered them 
(http://www.sel.noaa.gov/ace/ACErtsw_data.html). However, the start of the 
flame is usually a certain time lag in relation to the arrival of protons and 
electrons to the plant stands (Gomes et al, 2009). When it comes to Siberia in 
general, the main method of distribution of particles is li nk ed with the 
process known as rikonekcija (Radovanovic et al, 2003). 
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As a physical-chemical parameters of the solar wind are never the same 
period of time during high-energy particles sinking to the plant stands is 
different from case to case. One of the basic requirements and reduced 
humidity, which normally acts as an absorbent. In addition, it is quite clear 
that it requires certain time period until the flames did not spread to larger 
areas by satellite is able to register. 

For sk. 4th see the number of sites up to the west, south and east of Lake 
Baikal. Bearing in mind that the recording can not see smaller fires than 1.1 
km2 big problem is to define the exact number of them. 



Figure 4. Forest fires in Baikal region 05/08/2003 Source: 
http://rapidfire.sci.gsfc.nasa.gov/cgi- 
bin/imagery/single. cgi?image=crefl 1143 . A2003 128040000- 
2003128040500.2km.jpg 
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According to the heliocentric hypothesis, in appropriate circumstances, 
protons and electrons are able to Immersed to the soil, leaves or grass progoru 
and thus cause large-scale fires. The release visokonergetskih particles that 
stream out. jets in which they are otherwise going downward, depending on 
the strength of the magnetic wall jet in which they are located. Due to friction 
with the atmosphere and the magnetosphere, these weak magnetic wall, so 
that at one point opening. After that, the principle of the left coil, the protons 
and electrons scatter to the left to the right relative to the axis of the jet 
plunging the solar wind. 

It should be noted that the Baikal area not odlikoje specific characteristics in 
the sense that this is an area that is particularly affected by forest fires. It was 
found that similar problems arise in the taiga of Canada, Alaska, but also in 
the tropics and temperate latitudes (Radovanovic, Gomes, 2009). 

Mathematical and theoretical basis of weather prediction model 

If the density of a homogeneous electric convection currents, then the 
magnetic field lines are concentric circles in planes that are normal to the axis 
of the jet. Inside the jet circulation of the interplanetary magnetic field vector 
B in a circular contour with a radius r is less than ra, is equal to the 
convection current of the solar wind particles that pass through this contour 
multiplied by the po 

B = po(//27r ra 2 )r 

po where the magnetic permeability, and / strength and power (Mukherjee, 
Radovanovic 2011). 

This means that the intensity of the magnetic induction increases linearly 
with increasing radius in the interior contours of the jet by moving charged 
particles of solar wind. In this way the solar wind particles flow obtained 
magnetic layer and becomes an ordinary conductor of electric convection 
current that comes from the sun. It can be seen that the vector of magnetic 
induction on the walls of the biggest jet, which indicates that particles of solar 
wind can not come out of it. On the basis of the circulation of the vector 
magnetic field, the movement of electrically loaded particles of solar wind 
can be both radial and circulation: 

B = dF/Idl 

where F is the electromagnetic force and the length dl intercept of the 
measured force. 
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The intensity, direction and the direction of the electromagnetic force is 
determined by the vector product 
dF = Idl x B 

This mathematical relation connecting the electrical and mechanical 
parameters of the magnetic. 

When the previous two relations apply electrical loads of free solar wind, 
which moves in the geomagnetic field, then the electromagnetic force acting 
on the free electric load is: 

F = qv x B 

where q is the electrical load of particles, and v particle velocity. 

Stevancevic (2006) believes that in an area otvaranja flow field, free 
electrical loads entering the atmosphere and changing the current synoptic 
situation. In this zone there is a separation of individual jets of the solar wind 
at different angles, which continue to penetrate the lower layers of the 
troposphere (sk. 5). 
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Suppose that entry into the denser layers of the atmosphere, the current flow 
of solar wind particles interventions air mass and creates a "ground" winds. 
This assumption is burdened with a lack of detailed parameterization that 
would be at this point could Answering present model. 

It can be assumed that after the opening of the magnetic layer, and the 
opening of the flow field due to opposite polarities, protons and electrons are 
separated from the main stream on the opposite side (sk 6). The gravitational 
force is a special factor that affects the free movement of electrical loads to 
the ground. The possibilities of occurrence of forest fires caused by high- 
energy particles has published several papers (Ducic et al, 2008, Gomes, 
Radovanovic, 2008, Radovanovic, 2010, Milenkovic et al, 201 1). 



Figure. 6. Schematic view of the separation of protons and electrons from the 

main stream of solar wind 

On the basis of the recent exchange of opinions with colleagues who treat this 
problem similarly, the idea on the particle penetration from the Sun (and 
Cosmos) to the Earth’s surface turned out to be hardly accepted. 
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However, there are sources clearly pointing out this still occurs: “When 
cosmic rays hit Earth's upper atmosphere, they produce a shower of 
secondary particles that can reach the ground” 
(http://science.nasa.gov/headlines/y2005/07oct_afraid.htm). According 

Hebera: “In other words, the particles were capable of tunneling all the way 
through Earth’s atmosphere to reach the ground” 
(http://science.nasa.gov/headlines/y2007/22feb_nosafeplace.htm). 

Conclusion 

The idea that there is a connection between processes on the Sun and the 
forest fire is not new. The outcomes of biological researches of old trees and 
data present by "Avialesokhrana" (anti-wildfire service) demonstrate that the 
forest fires were in past with periodicity roughly 1 0 and 22 years (Solovyev, 
et al, 2004). It is known that the changes of atmosphere circulation 
investigated during several centuries are connected to a level of solar activity 
(Morozova, Pudovkin, 2000). Radovanovic et al, (2005) also emphasize the 
necessity of developing this approach to the projection model, which would 
relate to the development of meteorological conditions. Anyway, the point of 
further activities would target: 

- Similar laboratory simulation of the conditions under which it would be 
possible to test the possibility of occurrence of initial stages of flame in plant 
mass under the influence of protons and electrons, 

- Further development of computer models of the solar wind stream motion 
after rikonekcije upper layers of the stratosphere and the troposphere to the 
ground, 

- The examination of numerous cases, a statistically satisfactory to the 
exposure hypothesis could be accepted or rejected (Radovanovic, 2012). 
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ABSTRACT 

In mid-July 2012, hundreds of fires spread over forest stands of the southern Europe. This 
extremely important environmental problem has always burdened mankind, but, so far. it 
seems that we do not have adequate prevention measures. With all accomplishments of 
modern age, as well as, with undertaken measures (on a general level), we can conclude the 
society was caught within the fire phenomenon. Considering the available satellite and 
meteorological material we have tried to determine, by the method of analogy, whether these 
fires were preceded by intensified solar activity. The justification of this approach lies in the 
belief that it is impossible, by direct or indirect activity of man, to set fire at the same time to 
the sites that are geographically separated by national borders, seas, high and massive 
mountain ranges and deep river valleys. This way, we have tried to test the hypothesis 
according to which the charged particles that are coming from the Sun may be responsible for 
the number of forest fires observed. Unlike some other situations, when the potential 
explanation could be a sudden influx of protons of different energy ranges, in this concrete 
case, there are also electrons as carriers which could be a potential explanation. Many 
previous studies have shown that there is statistically significant relationship between 
processes on the Sun and certain movements of air masses in the atmosphere of our planet. 
The results of correlation relationships between the mean hourly flows of electrons and the 
mean hourly air temperatures m Belgrade and Rome, and also the analysis of synoptic 
situation as a function of the suggested model, indicate, so far, that the number of fires that 
were occurring more than a week from 15* July 2012 in southern Europe, were caused by 
electrons. 

Keywords: forest fires, electrons, southern Europe 


1. Background 

On the 15 th July 2012, the public was informed that 212 fires were recorded in Serbia on that 
day. After examining the satellite image shown on figure 1, it proved that, at that time, fires 
were also registered at the wider area of the Balkan Peninsula. Sicily, northern Turkey and 
Ukraine. The next few days, the fires occurred in Bosnia and Herzegovina at an extent that the 
authorities of this country requested military aid from Croatia in order to prevent further 
spread of the fire. After 2-3 days, the public was told that fires on the border between Spain 
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Engenharia de Lisboa, R. Conselheiro Emidio Navarro, 1, 1949-014 Lisboa, Portugal. Tel. /fax: +351 
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and France were out of control, where there were also loss of human lives. The Canary 
Islands, Madeira Island, and about 5000 ha of forests in the south of Portugal in the Algarve 
touristic region were also endangered. 



Fig. 1 - Satellite image of the distribution of fire over the Balkau Peninsula and adjacent 

areas, 07/15/2012 09:25 UTC. 

(Retrieved July 16 2012 from http://rapidfire.sci.gsfc.nasa.gov/cgi- 
bin/unagery'single.cgi?iniage=crefll_143.A2012197092500-2012197093000.2km.jpg) 


On the 18 th July, Greek authorities declared the state of emergency in five villages near the 
city of Patra in the northern part of the Peloponnese peninsula on the rough terrain, due to the 
fires that ravaged for days. The suburb of Athens was also threatened by the destructive 
power of fire. In the coming days, information on a number of sites affected by fire in 
Macedonia and Montenegro were continuously arriving. On the 24* July 2012, in the 
evening, it started to rain, which considerably facilitated the situation in most of the Balkan 
Peninsula. It is important to note that many of the locations that burned (hot spots), which 
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have a smaller area of 1 . 1 km 2 are not registered on satellite images, because of the limitations 
of the measuring instruments 1 . 

As in many other situations studied, the cause of the initial phase of the flame, in this case, 
also remains unknown. Gorte (2006) points out that: “Research information on causative 
factors and on the complex circumstances surrounding wildfire is limited. The value of 
wildfires as case studies for building predictive models is confined, because the a priori 
situation (e g., fuel loads and distribution) and burning conditions (e g., wind and moisture 
levels, patterns, and variations) are often unknown". Hardy (2007) also claims that our 
knowledge is based mainly on analytical approaches. Even if the possible role of pyromaniacs 
(as well as any other potential explanations regarding the direct or mdirect role of humans) is 
accepted for the occurrence of fire in specific locations, it remains unclear how there is a 
selective ignition of vegetation in remote places in the same day (Ducic et al., 2008; 
Radovanovic et al., 2009; Radovanovic, 2010; Radovanovic, 2012a). In Serbia, a drought 
period dominated a few weeks earlier, so the assumption that electrical discharges in the 
atmosphere may be an explanation has remained unsubstantiated. It is unrealistic to expect 
that lightning can be attributed to biomass burning at such remote locations, without having 
rainfall in any of them (Kourtz, Todd, 1991; Krawchuk et al., 2006). It was found that, from 
1990 to 1998, over 17000 naturally ignited wildfires were observed in Arizona and New 
Mexico on US federal land during the fire season of April through October. Lightning strikes 
associated with these fires accounted for less than 0.35 % of all recorded cloud-to-ground 
lightning strikes that occurred during the fire season during that time (Hall, 2007). In addition, 
the role of the wind in spreading the fire is not clear, especially if one takes into account the 
‘skip’ of certam vegetation complexes horizontally as well as vertically, i.e. altitude (Linn, 
2007). The studies conducted by Csiszar et al. (2005) brmg additional concerns about the 
coupling of climate and fires. According to them, the most numerous fires, detected by 
satellites in the period 2001-2002, took place from November to February in the belt of 7.5 to 
22.5° N. Similarly in the southern hemisphere, i.e. maximum fire activity occurs in the same 
belt from July to October. In the northern hemisphere, in non-tropical areas, maximum fires 
occur in the period from July to August in the belt 52.5 - 67.5° N. 

The problem of collecting data using uniform methodology greatly burdens not only any 
serious statistical spatial-temporal analysis, but also the work on any kind of projection 
models (Conard et al., 2002). That is why the following statement is not surpnsmg: “Thus, 
research on fire protection and control is challenging, and predictive tools for fire protection 
and control are often based substantially on expert opinion, rather than on documented 
research evidence’’ (Gorte, 2000). 

When referring to a region of southern Europe, it has been noticed that, the increase in 
average annual temperatures results into an increase in the number of fires in the past few 
decades. Regardmg the region of the Mediterranean it is particularly necessary to pomt that a 
recent regional situation analysis published in the frame of the FAO Global Forest Fire 
Assessment 1990-2000 revealed that the average annual number of forest fires throughout the 
Mediterranean basin is close to 50000, i.e. twice as many as during the 1970s. In those 
countries, where data have been available since the 1950s, a large increase in the number of 
forest fires can be observed from the beginning of the 1970s: Spain (from 1900 to 8000), Italy 
(from 3000 to 10500), Greece (from 700 to 1100), Morocco (from 150 to 200) and Turkey' 
(from 600 to 1400) (Goldammer, 2002). According to Nikolov (2006), it can be concluded 
that, in average. 58.8 % from the total number of forest fires in the country' of Balkan 
peninsula for the period 1988-2004 have human origin, 3.3 % have natural origin and 37.9 % 
have unknown origin. The largest percentage of forest fires with human origin was recorded 
in Croatia (75.3 %) and the smallest percentage in Bulgaria (30.4 %). On the other hand, 
Bulgaria has the largest percentage of unknown causes (67.9 %). 


1 A “hot spot’’ is an area of 1 . 1 km 2 (a single pixel) on a satellite image, where the ground temperature 

is considered hot enough to indicate the presence of fire. The temperature is measured by onboard 
AVHRR (advanced very high resolution radiometer) sensors on the NOAA satellites (Radovanovic, 
Gomes, 2009). 
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Given the geographic spread of fires in the mentioned period, in this paper, we have tried to 
test the hypothesis according to which the forest fires with no determined causes are 
connected with Sun processes, that is, charged particles coming from the Sun (Stevancevic et 
al„ 2006). According to these authors, charged particles are able, in certain cncumstances, to 
penetrate the ground and bum plant mass, which actually represents the initial phase of flame 
ignition phenomenon. By these conditions, it is meant the critical level of density of particles 
per unit volume, which diffuse to the lower layers of the atmosphere. Protons and electrons 
(with very strong eruptions) and nucleons, ejected from coronal holes and/or energy sources 
towards the Earth, are moving in the form of an electric jet. A simplified representation of the 
penetration of the solar wmd (SW) through the atmosphere is given in figure 2. Increased 
cloudiness is also a limiting factor as the water vapour in the atmosphere acts as absorbent of 
the charged particles (Mukherjee, Radovanovic, 201 1). 

In polar areas, due to the SW burst, a process known as reconnection is taking place. If the Bz 
component of the interplanetary magnetic field (IMF) has a negative sign, it merges with the 
geomagnetic field, i.e. reconnection in areas above the North Pole In contrast, it also 
reconnects over the Antarctic if Bz component has a positive sign (Radovanovic et al., 2003; 
Palamara. Bryant, 2004; Chisham. 2005). Thus, the process is going on in the area where the 
Earth's magnetic field is the strongest. Otherwise, the IMF goes around the Earth. "We found 
that the events occurring during closed geomagnetic conditions do not show common peaks at 
all the high latitude stations and tend to be coherent only among Antarctic stations, while 
there is a lack of coherence between high latitude opposite hemispheres. Conversely, during 
open geomagnetic conditions the pulsation events are characterized by discrete frequencies, 
the same at all stations, and are generally highly coherent between high and low latitudes and 
between opposite hemispheres'" (Lepidi et al., 2005). 



Fig. 2 - Schematic survey of the way of SW penetration towards topographic surface 

(Gomes et al., 2009) 


In the equatorial regions, the penetration occurs due to the orientation of the IMF towards the 
part of the geomagnetic field which is the weakest. A theoretical model, accordmg to which 
the charged particles penetrate to the ground through geomagnetic anomaly and after 
scattering on the ground could cause burning of biomass, was presented by Gomes and 
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Radovanovic (2008). At the same time, it was suggested that these processes are accompanied 
with certain patterns of disorders in the movement of air masses (Pereira et al,, 2005). 

In fact, the knowledge on the dominant influence of the processes on the Sun (including 
cosmic rays) on the movement of air masses in the atmosphere is not new: (van Geel et al,, 
1999: Egorova et al., 2000; Verdon et al., 2004; Tinsley, Yu, 2004; Shaviv, 2005; Komitov, 
2005, Lilensten, Bomarel, 2006, CourtUlot et al., 2007, Mukherjee, 2008, Le Mouel et al„ 
2009; Radovanovic. 2011). According to Troshichev, Janzhura (2004), Troshichev et al., 
(2005), showed that the disturbance in the fluctuation of the $W causes the changes in the 
atmospheric electric field, resulting in the alterations of the cloudiness of troposphere, 
atmospheric radiation budget and dynamics. Georgieva et al. (2007) have come to the 
conclusion that long-periodic correlation between the solar activity and the atmospheric 
cnculation changes in the consecutive solar secular cycles, and this depends on the north- 
south asymmetry. The conclusions that Suparta et al.. (2008), Kniveton et al., (2008) have 
come are also in accordance with the aforementioned authors. McKenzie, Gedalof et al., 
(2004) state that, above all: “Although associations between fire and quasi-penodic patterns 
(PDO and ENSO) have been identified, we have little understanding of how these indices will 
respond to climate warming. Thus, our ability to extrapolate these latter associations into the 
future is poor. (...) The 10-yr running means of PDSI and percentage scarred are correlated (r 
= -0.375, p < 0.001) durmg the period of record (1684-1978). Prior to 1901, the 10-yr running 
means of PDSI and percentage scarred are more strongly correlated (r = -0.577, p < 0.001), 
indicating that the relationship between fire and climate in the 20 b century is weaker than in 
the previous two centuries”. McKenzie, Hessl et al., (2004) showed that a certain quantitative 
connection between fires and drought periods does exist in eastern Washington, as well as a 
quasi-periodical connection with ENSO (3-7 years periodically) and PDO (20-30 years 
periodically). 

On the basis of the available data, applying complex lmear regression for the period 1891- 
2004. Milovanovic, Radovanovic, (2009) tested the connection between solar activity and 
atmospheric circulation. The values for adjusted R' were calculated from 0,572-0,825. 
According to Tinsley, Yu, (2004) there has not been any decisive result which would discern 
how many of the monitored decade variations was formed because of the entry of the flux of 
particles, comparing to the total or spectral changes of radiation. However, there is not such 
ambiguity concerning the correlation of the atmospheric dynamics with particle flows on the 
weather scale day after day.” The report by Baldwin and Dunkerton (2001) shows that 
stratospheric mean-flow variations induce circulations that penetrate into the lower 
troposphere. To investigate these results more in detail, Boberg (2003) have used GPH data 
on 16 pressure levels covering both hemispheres to determine if the proposed correlation 
exists m the terrestrial stratosphere and troposphere. The results show a statistical E-GPH 
connection extending from the lower stratosphere down to the surface. 


2. Causality of Processes on the Sun and Forest Fires in South-East Europe on the 
15 ,b of July 2012 

Based on theoretical considerations, as well as the analysis of processes in the interplanetary 
space and in the atmosphere, we attempted to test the hypothesis by which forest fires are 
preceded by scattering of charged particles through the lower layers of the troposphere. 
Accordmg to data taken from NASA (Figure 3), a strong transmission of energy from the Sun 
occurred on 12* July 2012. In the immediate vicinity of active region 1520 there were regions 
1519 and 1521 (http://www.nasa.gov/nussion_pages. sunearth news/News07 1212- 
XI 4flare.html). 
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Fig. 3 - An X1.4 class flare erupted from the center of the sun, peaking on July 12, 2012 
at 12:32 PM EDT. It erupted from Active Region 1320 which rotated into view on July 

6 . 

(Retrieved July 16 2012 from http: 7wtvw.nasa.gov/mission_pages sunearth faews/News071212- 

XI .4flare.html) 


On the same day, in the afternoon, m the interplanetary space, a sudden increase in the flow of 
charged particles occurred in all energy ranges as shown in Figure 4. 



Fig. 4 - A sudden rise of electron (upper sketch) and proton (bottom sketch) flows in all 
energy ranges on 12th July 2012 reached a peak late in the evening on 14th July 2012. 

(Retrieved July 17 2012 from (http://www.ssvpc.noaa.gov/ace/EPAM_7d.html) 
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Figure 5 confirms, visually, that there is a potential connection between the sudden influx of 
energy from the Sun and geomagnetic anomaly. Following the images that were taken from 
the same source in the next hours, it was observed that there was also a reconnection. 



Bcvitod l-mr lk« Namri Prctoi 8a:tvstnJ £»rgnq l-rwf Arc Manual fVqton 

ProdjEt irkiidM : 3012-07-12 IScSd l/TC NOMy'SItPC Beuktar.' CC USA Preluci Coid M - 2012-47-12 UTC NC«A/S*lK CC USA 


Fig. 5 - Ionospheric conditions on 12th July 2012 over the geomagnetic anomaly of the 
western Atlantic and eastern Pacific. Left image is related to 15:59 and l ight to 16:59 


UTC. 

(Retrieved July 17 2012 from 

http://www.ngdc.noaa.gov/stp/diap/data/2012/07/12/SWX_DRAP20_C_SWPC_20120712165900_GL 

OBAL.png) 


Concerning reconnection, it appears that at the beginning, the stronger flow of energy to the 
Earth has mainly been directed towards the southern hemisphere. The first serious mtrusion 
on the northern hemisphere over the polar region occurred in 2012/07/15 at 0023 UT when 
the measured energy’ flow of 93.1 GW was measured (Retrieved July 16 2012 from 
http://www.swpc.noaa.gov/pmap/Plots.html). On the same day at 1536 UT, the flow rate of 
384.3 GW was measured (taken from the same source). 

Following the assumption according to which a sudden influx of charged particles has the 
possibdity of penetration into the lower layers of the troposphere, an analysis of the 
movement of air masses was carried out in exact the day when numerous fires occurred m 
Serbia, as shown in figure 6. The yellow isolines in the figure show an average wind speed 
both horizontally and vertically. 
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Fig. 6 - Wind Shear in the 150-300 mb layer mean minus 700-925 mb layer mean. 
Retrieved July 16 2012 from (http ^/tropic . ssec wisc.edu/real- 
time wmdmam.php?&basm=europe&sat=wm7&prod=shr&zoom=&time=-8) 


From the previous figure, it can be clearly seen how the wind speeds reached the highest 
value near northwest Portugal and Spain to the Pyrenees, the Alps, the northern Adriatic Sea 
and the north-western and northern Balkan Peninsula. The maximum values were reaching 
over 80 knt (~ 40 m/s), and it should not be disregarded that this has been a curved movement 
of air masses of the approxunate west-east direction, but also from above to downward. 

Based on figure 7, a similar drrection of movement of air masses (jet stream) can also be seen, 
except that, unlike the previous figure, in this one the 2d representation is shown, which 
confirms that there has been a strong movement of air masses over the same geographical 
area. In the days that followed, an mcreased number of fires coincided with these atmospheric 
disturbances. According to Gabis. Troshichev (2000), fluctuations of the barometric field 
within periods of 5±10 days are typical of meridional and zonal transfer in the troposphere 
(500 mb-level). 
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Fig. 7 - Jet Stream over Europe on 250 hPa. 

(Retrieved July 15 2012 from http: weather.uwyo.edu/cgi- 
bm'uamap?REGION=europe&OUTPUT=gif&TYPE=obs&TYPE=an&LEVEL=250&TIME=2012071 

500) 

Based on the synoptic map presented on figure 8, it can be seen that there is a relatively high 
air pressure from 1014-1015 mb over almost the whole of the Mediterranean and the Balkan 
Peninsula (including the areas to the Black Sea), while up to 1020 mb was measured over the 
Iberian Peninsula. In contrast, at left of the main direction of the jet stream shown in the 
figures 6 and 7. in central and north Europe, there is a relatively low air pressure: below 1007 
mb. The analysis, aiming to connect atmospheric pressure with the scattering of charged 
particles in the northern part of Africa and north Europe, would imply a much more complex 
approach, which was not the goal of this research. 
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Fig. 8 - Synoptic situation over Europe on 15th July 2012, 00 UTC. 
(Retrieved July 16 2012 from http://meteonet.nl/aktueel/brackall.htm) 


According to Black (2002) the results are considering situations where potential anomalies of 
vortex m the lower part of the stratosphere, associated with changes in strength of 
stratospheric polar whirlpool (vortex), are causmg zonal symmetric wind disturbances, 
spreading down towards the surface. The position of the openrng of the magnetospheric 
"door" greatly depends on the movement of the geomagnetic poles, where the magnetosphere 
coordinates (mcluding also geomagnetic anomalies) are clear and linked with the position of 
the magnetic poles, and not the geographic ones. Thrs is an essential factor to consider when 
studying which should represent the integral part of the prognostic models (Radovanovic, 
Gomes, 2009). 

Parameterization, i.e. the use of different methods aiming to link certain processes on the Sun 
and the values of some meteorological elements measured on the ground, is not unambiguous. 
However, certain regularities were observed: Kilcik et al. (2010) gave interesting data linking 
flare index and air temperature, as shown in table 1. 


Table 1. Correlation coefficients for the entire data aud for four zones of the northern 
hemisphere 


30-40° 

40-50° 

50-60= 

60-70° 


0 08 

0.09 

0.18 

0.08 

Entire data 

0.09 

0.19 

0.12 

-0.01 

Cycle 21 

-0.14 

0.20 

0.58 

0.60 

Cycle 22 

0.71 

0.78 

0.66 

0.13 

Cycle 23 


If attention is focused only on the belts of 40-50° and 50-60° N, it can be seen that, from cycle 
to cycle, the correlation values mcrease. hi figure 2 a model was referred in which the basic 
ways of the SW penetrating through the troposphere are considered. Radovanovic (2012 b) 
emphasizes the fundamental importance of the south magnetic pole movement (which is 
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located in the northern hemisphere). The movement of the poles is directly connected with the 
movement of the entire network of geomagnetic lines, including the positions of anomalies. 
Therefore, if there is a hydrodynamic intake of air masses within these processes, then their 
influence on the meteorological conditions should be followed by the movement of 
magnetosphenc coordinate network. In order to achieve more precise conclusions, it is clear 
that the temperature data must be examined in much greater database and the links with some 
other indicators of the solar activity. 

Nikolic et al., (2010) pointed out some arguments that connect the daily mean values of 
proton flux with the average daily values of air temperatures in Torino (Italy). A drop in 
temperature, at the field of low atmospheric pressure, is the consequence of the downward 
vertical advection of cold air masses under the effect of the dynamic pressure of proton 
particles of corpuscular solar radiation, that is, shock wave protons. In contrast, areas that 
come under the influence of electrons, on the basis of presented considerations, should be 
characterized by relatively stable weather conditions and increased air pressure (Radovanovic 
et al., 2005). 


3. The Theoretical and Mathematical Considerations of the Charged Particles 
Moving Through the Troposphere 

Let us suppose that, with a deeper penetration of the current field to the ground, the power of 
the electric field becomes weaker and, thus, the power of its magnetic layer, too. After 
opening, the charged particles begin to scatter from the current field on the beginning of the 
left coil: protons left and electrons right in relation to the dominant direction of current field 
(Radovanovic, 2010). 

In fact, the intensity and the direction of the electromagnetic force F is determined by the 
vector product: 

dF = Idl x B 

where I is the electric convection current generated by particles in motion, dl is a vector of 
length of the current element and B is the magnetic induction strength vector. 

The previous equation relates electrical and mechanical values with the magnetic ones. When 
this relation is applied to the free electric loads of the $W, ranging in geomagnetic field, then 
it can be said that the electromagnetic force is essentially a physical force, acting on the free 
electrical loads: 

F = qv x B 

where q is the electrical load of particles, and v is particle velocity. 

When a SW charged particle, which has a velocity v, electrical load q and mass m. penetrates 
into the geomagnetic field of the induction B after opening the current field, then it is affected 
by an electromagnetic force, that is, the force of electric and magnetic fields. 

Bearmg in mmd that the particle velocity v covers an angle 0 with the vector of the magnetic 
induction B. the velocity can be decomposed mto two components: 

- component v cosG, which is in the direction of the field and 

- component v sm0, which is perpendicular to the direction of the magnetic field. 

The first longitudinal component of the particle velocity v cos0 indicates that the movement 
of the particle will be even and in the direction of the magnetic field. Another transversal 
component of the particle velocity v sin0 will cause circular movement in a level that is 
perpendicular to the magnetic field. By mutual action of these components the resultant 
particle trajectory is a coil with a cylinder-shaped tube, with a radius given by: 
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r = mv sinO/qB, 


d = (2itr/v sin0) v cos0 = 2n rmvcos0/qB (Figure 9) 



Fig. 9 - Schematic representation of the resultant trajectory of the corpuscular radiation 

particle 


This means that, with deeper penetration into the lower layers of the atmosphere, the 
influence of geomagnetic field increases, that is. geomagnetic induction B increases, which 
results in a decrease in the radius of the current field Magnetic layer of the current field does 
not allow the scattering of particles, and with decreasing radius, particle density increases, 
which means that its momentum is increasing. 

Wind speed outside the equatorial belt can be described by the following equation: 


rqB 

v = c — \ 

m sill# 


where c is the sliding factor. 


Momentum is a vector value, winch intensity is defined by product of vector v and scalar m, 
where v is the velocity, and m is mass of panicles, given as: 

p = mv 

The speed of change of momentum in tune is equal to the force acting and has the same 
direction as the force, as depicted in figure 10- 



Fig. 10 - Schematic representation of the downward vertical advection 
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The distribution of particles through the lower layers of the troposphere will depend on the 
altitude and the angle at which scattering of particles occurs At the moment of loss of 
circulation, kinetic energy, the gravity and electric field force will act upon electrons. If the 
loss of kinetic energy’ of electrons occurs at relatively high altitudes, the impact of electric 
field force will prevail. Otherwise, the electrons will be directed towards the ground. 


4. Analysis of the Flux of Protons and Electrons with Series of Air Temperature 
and Humidity in Belgrade and Rome in the Period 9-24 July 2012 

Considering the previous results, it was tried to establish a quantitative relationship between 
hourly flow rates of electrons/protons and hourly values of air temperature and relative 
humidity in Belgrade and Rome for a period 09-24 July 2012'. The analysed period starts in 
the beginning of the rapid flow of charged particles to 24 01 July when the rain subsided the 
situation with the fires in the Balkan Peninsula. Data for the station of Belgrade were 
measured according to local tmie, and hence it was necessary to be complied with the 
Coordinated Universal Time (UTC). In the analysis, 2-hour time lag of time series in 
Belgrade was taken into account, compared to measurements of protons and electrons. It was 
assumed that it takes a certain period of time while charged particles reach the lower 
elevations and eventually be reflected on the down-to-earth measurements. Mathematically, it 
was found that the calculated values are relatively low: the strongest correlation was obtained 
for the flow of electrons in the range of 38-53 particles/cm'-s-ster-MeV and an air 
temperature of r = 0.29. In view of a possible link between the flow of charged particles and 
relative air humidity, the strongest relationship was obtained for the flux of electrons in the 
same range, but the negative correlation of r = -0.32 (table 2). 


Table 2 Correlation coefficients for hourly values of electrons anti protons and 
temperature (T) and air moisture (R) iu Belgrade, period 9-24 July 2012 



T 

R 

Electrons 38-53 c uf -s - ster-Me V 

0.29 

-0.32 

Electrons 175-3 1 5. cm 2 -s-ster-MeV 

0.10 

-0.17 

Protons 47-68 cm : -s-ster-MeV 

0.20 

-0.22 

Protons 115-195/cm 2 -s-ster-MeV 

0.23 

-0.23 

Protons 3 1 0-5 80 /cnf-s-ster-MeV 

0.25 

-0.25 

Protons 795-11 93/cm 2 -s-ster-MeV 

0.25 

-0.26 

Protons 1060-1 900/cm 2 -s-ster-MeV 

0.26 

-0.26 


At the beginning of the study, it was clear that strong correlations cannot be expected, 
primarily due to the large range of charged particles flow m a relatively short time compared 
to the values of air temperature and relative humidity. Despite the fact that this is a 
statistically small sample, testing was done on correlation links at daily averaged values. The 
obtamed results are slightly better for the flux of electrons m the range of 38-53 particles/cm'- 
s-ster-MeV and air temperature r = 0.34 (with data for the station of Belgrade (Table 3) and 
the flux of protons p> 100 MeV and relative air humidity r = 0.56 (Table 4). In the analysis 


' Data for hourly flow rates of protons and electrons are taken from: 
http://www.swpc.noaa.gov/ftpdir/lists/ace2/20 1 207_ace_epam_l h.txt 
Data for daily flow rates of protons and electrons are taken from: 
http://www.swpc.noaa.gov/weekly/index.html 

Data for hourly values of air temperature and relative humidity in Belgrade were obtamed from the 
Republic Hydrometeorological Sendee of Serbia. 

The daily average temeratures m Rome were kindly send by AIR FORCE, C.N.M.C.A National Centre 
of Meteorology, Air and China, 3° Sen’ice „Climatology“, Rome, Italy. 
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for Rome (weather station AM Rome Ciampino Airport), there were daily mean values of air 
temperature It turned out that almost identical values were obtained for the flux of electrons 
in the range of 38-53 particles / cm-s-ster-MeV and air temperature as for Belgrade r = 0.37 
(table 5), while for the flux of protons p> 100 MeV and the air temperature somewhat 
different values of r = -0.58 were obtained (table 6). 


Table 3 Correlation coefficients for daily values of electrons and protons and 
temperature (T) and air moisture (R) in Belgrade, period 9-24 July 2012 


Electrons 38-53/cm 2 -s-ster-MeV 

0.34 


-0.16 

Electrons 175-31 5/cm 2 -s-ster-MeV 

0.14 


0.17 

Protons 47-68. cm : -s-ster-MeV 

0.19 


-0.20 

Protons 1 15-195/cm 2 -s-ster-MeV 

0.22 


-0.20 

Protons 310-5 80/cm 2 -s-ster-MeV 

0.24 


-0.19 

Protons 795-1 193/cm : -s-ster-MeV 

0.23 


-0.14 

Protons 1 060- 1 900/cm 2 -s-ster-MeV 

0.24 


-0.13 

Table 4 Correlation coefficients for daily values of electrons and protons (different scale 
for flux) and temperature (T) anil air moisture (R) in Belgrade, period 9-24 July 2012 


T 


R 

Electrons >2/cm 2 -s-ster-MeV 

0.17 


-0.23 

Protons >l/cm 2 -s-ster-MeV 

0.21 


-0.21 

Protons >10 cnv - s - ster-MeV 

0.21 


-0.22 

Protons > 1 00/cm 2 -s-ster-Me V 

0.05 


0.56 

Table 5 Correlation coefficients for daily 
temperature (T) and air moisture (R) 

values of electrons and protons and 
in Rome, period 9-24 July 2012 

T 

Electrons 38-53/cm 2 -s-ster-MeV 




Electrons 175-31 5/cmf-s-ster-MeV 




Protons 47-68/cm 2 -s-ster-MeV 




Protons 1 15-195/cm 2 -s-ster-MeV 




Protons 310-580/cm 2 -s-ster-MeV 




Protons 795-11 93/cm 2 -s-ster-MeV 




Protons 1060-1 900 cm 2 -s-ster-MeV 


0.35 



Table 6 Correlation coefficients for daily values of electrons and protons (different scale 
for flux) and t emperature (T) and air moisture (R) in Rome, period 9-24 Ju ly 2012 


T 

Electrons >2/cnr -s-ster-MeV 

0.28 

Protons >l/cm 2 -s-ster-MeV 

0.38 

Protons > 1 0/cnP-s-ster-MeV 

0.29 

Protons > 1 00/cm 2 -s-ster-MeV 

-0.58 


For a full consideration of the causal connection between the propagation of protons and 
electrons to the ground and the occurrence of forest fires, it is necessary to bear in mind that 
the penetration into the current field through the troposphere is not uniform. Therefore, the 
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effect that charged particles would cause on the ground requires more complex modelling, hi 
figure 1 1 it can be seen that there are certain “matches” in the example of hourly mean values 
of air temperature in Belgrade and the flow of electrons in the range 175-3 15/cm -s-ster-MeV. 
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Fig. 11 - Hourly values of air temperature in Belgrade and electrons 175-315/cm 2 -s-ster- 
MeV in the period 9-24 July 2012 


According to Weng (2012), it is necessary to consider that, once a solar preferred atmospheric 
circulation patterns and related weather/climate events occur, the nonlinear wave-mean 
interaction will be in effect, resulting in zonal index cycle, which may or may not synchronize 
with solar activity, hi this regard Ogurtsov et al., (2010) point out that it can be very difficult 
to notice these variations as the character of the originating cause-effect relation is extremely 
complex, and this problem can hardly be solved using the traditional methods of statistical 
analysis. 


5. Conclusion 

In this paper, using the method of analogy, and on the basis of available satellite and 
meteorological material, it was tried to determine whether the increased solar activity was 
preceded by numerous forest fires m south Europe in mid-July 2012. hi the period from the 
15* July, most countries around the Balkan Peninsula issued a statement about the fires in 
their territories, in order that the situation was calmed with the advent of rain on the 24* July. 
The starting hypothesis is that the charged particles from the Sun are, in certain 
circumstances, able to penetrate the ground and bum plant mass, that is. initiate a flame. A 
strong emission of energy' from the Sun occurred on 12* July, which was manifested in a 
sharp increase in the charged particles in all energy ranges in interplanetary space, so that a 
maximum followed on the evening of the 14* July. The analysis of synoptic conditions on the 
15* July indicates increased wind speed (over 40 m/s) in the area above the northern part of 
the Iberian Peninsula, the Alps, the northern Adriatic Sea and the north-western and northern 
part of the Balkan Pemnsula (curved moving of approximate west-east direction, and from 
above to downward), which comcides with an increased number of forest fires in the coming 
days. At the same time, across the Mediterranean and the Balkan Peninsula there is relatively 


320 


Belgrade School of Meteorology 


high air pressure (1014-1015 mb), which is consistent with the hypothesis that these areas 
were under the dominant influence of the electrons (right side of the jet stream main 
direction), that is. low pressure over northern and central Europe indicates the propagation of 
protons in these areas (left of the jet stream main direction). 

The analysis of the quantitative agreement (in the period 09-24 July 2012) between the proton 
and electron flow and hourly values of temperature and humidity in Belgrade, that is, mean 
daily temperatures in Rome, from a strictly mathematical point of view show relatively poor 
values. However, strong correlations cannot be expected given the large range of the charged 
particles flow in a relatively short time compared to the values of air temperature and relative 
humidity. Also, penetration of the current field through the troposphere is not uniform, and 
the effect of the charged particles on the ground requires much complex modelling. The 
obtained results can be a starting point for future forecasting models, which for the 
announcement of fire elementals must include the propagation of protons and electrons 
through the lower layers of the atmosphere. 


Acknowledgement: This study was partially covered by project III47007 funded by the 
Ministry of Education and Science of the Republic of Serbia. 
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CDo/^, 5. 

7522. zoduHd (2013.) 
y fieozpady 


OhuhosU (Jpunyfiu, nodusoMO eac da ne 
aaSopaaume caojy npaaocxamy aepy u caoj je 3 ui( 
da ne aaSopaaume doeoMOJbe u epoSoae caojuy 
npedapa, da ne saSopaaume c&oje ceemocaecpe 
popene poju cy o&de y oeoj 3eMJbu ( Bon{joj poja ce 
CpfcujoM 3oae u y dpyzmi rqpajeauMa poju cy 
aepoana nocmojSum CpSunoea. 
fioTtqifim nocMmuu,a Cpncpe TtpaaocAaene %p%§e 


Cpnaqi paMndap pao 
pyxmypno u ucmopujcpo nacAefje 
cpncpoe napoda u 
Cpncpe OTpaeocxaene %[pp§e 

Mujiuh T. CmeeaHHeeuti 


A ncmpuKm 

CpncKH Kajicn^ap je 6 ho 3 BaHHHHH Kajiciuiap cbhx cpncKHx 
^p>KaBa flo 19 . Bexa. KajieHflap je HacTao npe 7522 . roomie. Cbcth 
C aBa je yHeo CpncKH Kajiciuiap y 3 aicoHonpaBHJio, kohckc upiCBeHHx 
npaBHJia Cpncxe IIpaBOCJiaBHe LjpKBe, na je CpncKH Kajiciuiap nocTao 
3 BaHHHHH BepcKH xajieHflap CpncKX IIpaBOCJiaBHe UpKBC xojH h jianac 
Ba>KH. y HCTO BpeMe CBeTH CaBa yHOCH hlipiIJIlIHlIO nHCMO H xpcT ca 
HeTHpn oipuia H 3 BHHHaHCKe xyjiType na hupiunimio iimc mo nocTaje 
3 BaHHHHO nHCMO Cpncxe IIpaBOCJiaBHe LjpKBe h cpncxor i iapo.ua a 
KpCT ca MC'I HpH OH,HJia CHmSoJI KOHTHHyHTeTa CBHX epnCKHX Jip/KaBa. 

Cpncxa HoBa h Botom 6 -uarocjiOBeHa 7522 . ro/pnia nonejia 
je Meceu,a anpnjia y neTOM jx.aay. ( 5 . anpHJi 2013 .) 
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CpncKH KaneHgap 


Ctojmm y nopTM upKBe CBeTor llpopoKa H/iMje y 
UpKBMHBMa, M C nOLUTOBahbeM me/jaM OpOHy/lM cnoMem/iK 
cpncKor B/ia/japa /jecnoTa CrecjjaHa Jla3apeBMfia. 



CnoMeHMK je Ha OTBopeHOM m nponaaa, a BpeMe hmhm 
CBoje. C/ioBa CBe Brnue 6/iefle m nocTajy HeHMTKa. MeM/ia 
Koja ce yxBaTM/ia no cnoMeHMKy npeKpmia je TeKCT a p,a 6m 
ra npoHMTao y3eo caM neujKMp m ca Be/iMKMM nowTOBai-beM 
o6pMcao cnoMeHMK. 

To je 3a MeHe 6M/ia nacT m Mopa/iHa o6aBe3a. HMje to 
caMO cnoMeHMK jeflHOM cpncKOM B/iaflapy, Befi je to jeflaH ofl 
HajBpeflHMjMX canyBaHMX AOKyMeHaTa cpnoce MCTopMje m 
Ky/iType. 
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y UpKBMHaMa caM npBM nyT 6 mo fla/ieKe 1945. roflMHe 
Kafla Me je moj fle^a MmioBaH, flOBeo fla bm/jmm cnoMeHMK. 
flefla Me je ym/io p.a riMLiieM fiMpM/iMpoM jep je m hbera hberoB 
flefla, Kojn je 6 mo KapaljopljeB ca6opau, ym/io fla nrnue 
fikipM/iMUOM. r OBopi/io je fla 6 m cb3km Cp6mh Tpe6a/io p.a ce 
noK/ioHM flecncrry CTec^aHy. 

„ c HupiiA.uy s a je cpncpa ceemuma, eepau u cmcuum uyeap 
opmodopcuje u uapoda“. (IJpomojepej-Cmaepocpop dp. 
PadoMup Mujiovueeuh) 
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CpncKH KaneH/jap 


Pa3Mi/iLUJbaM, aKo ce CpncKa aKa/jeMMja HayKa m 
yMeTHOCTM, y Kojoj B/iaflajy MCTopMHapM M3MMLii/beHor 
b i/i3a HTi/ijcKor uapcTBa 6eHKO-6ep/iMHCKe repMaHCKe Lutco/ie, 
o/jpeK/ia 3aLUTMTe cnoMem/iKa, 3aLUT0 je CpncKa npaBoc/iaBHa 
UpKBa, Koja je nyBap cpncKor MfleHTMTeTa, Hapofla, je3i/it<a m 
Bepe, ocTaBi/i/ia cnoMem/iK Ha yflapy Kmua m BeTpoBa. 

CpncKH Hapofl je ocHOBao Bi/ii±ie MHCTMTyTa y nacr 
MCTaKHyTkix cpncKkix HayHHMKa a/iM Hi/iKaKO fl a ca3HaM y HMjy 
H3CT je OCHOBaH BM3aHT0J10WKM MHCTMTyT npkl CpnCKOj 
aKafleMi/ijM HayKa m yMeTHOCTM. Ako je to y nacr „reHMja/iHor 
M3yMi/iTe/ba" BM3aHTMjcKor uapcTBa XepoHi/iMa Bo/ic^a Kojn je 
1557. roflMHe m3mmc/imo Bn3aHTi/ijy, riMTaM ce, KaKO je Taj 
HeMaHKM caM03BaHM BM3aHTo/ior 3afly>Kno cpncKi/i Hapofl fla 
My oh y hberoBy nacr ocHyje MHCTMTyT m to npM CpncKoj 
aKafleMMjM HayKa m yMeTHOCTM. 

la caM Mcropi/ijy ynno y 14. EeorpaflCKoj rnMHa3njn or 
HyBeHe npoc|DecopKe Hy6pM/ioBMfi, na ce riMTaM fla Hi/icaM 
MO>Kfla 6am Tor flaHa no6erao ca naca ncTopnje Kafla je 
Hy6pa o6jaLui-baBa/ia „y/iory" BM3aHTO/ioLiiKor MHCTMTyTa. 

3aTO m flaHac He 3HaM fla /in je hberoBa y/iora fla 
M36pniue cpncKy ncTopnjy m Ky/iTypy mjim HeiuTO flpyro. 

( Bu3anmuja mi^ada nuje nocmojaxa, numuje ut{ad na 
ceemy nocmojojia dp^aea ca muM na3U60M a u3MuuuoeHa 
„0U3aHmujc?{a “ ucmopuja „u3yMumejoa“ , Xepomma (BoAcfia u 
doMdhiLy cepeiiAHuy ucmopuuapa, npedcmaeaoa Hajeefm 
$ajxu(fiuf{am y ucmopuju Joydn{e uu0iL\u3auuje. 

flpyri/iM pem/iMa, BM3aHTMja HMje uapcTBO, Befi 
MHCTpyMeHT Kojn je OMoryfiMO PMMy npey3MMai-be ncTopnjcKor 
m Ky/iTypHor Hac/ietja HoBor PkiMa, flaHawi-ber l/lcTaH6y/ia. 

nocraB/ba ce rmTai-be KaKO y Toj M3MMLii/beHoj 
MCTopnjn cpncKor Hapofla npoHafiM m ctm h y aKO caM03BaHM 
BM3aHTOTi 03M, 6eHKO-6ep.nl/iHCKe repMaHCKe LiiKO/ie, y UM/by 
pe/iaTi/iBi/i3aui/ije cpncKe ncTopnje KopMcre 1/iHCTi/iTyT Teopi/ije 
3aBepe m npMHUMn MacoBHe /ia>KM. 

I1o3HaTO je fla je Teopi/ija 3aBepe je flo6po CMMLiiJbeH 
MHCTpyMeHT KojM OMoryfiaBa fla ce 6e3 mk3kbmx flOKa3a 
o6apa MCTMHa m cnpenaBa cb3ko flpyraHMje MMLiiJbei-be a fla 
MacoBHa /ia>K noHOB/beHa cto nyTa npe.na3M y „MCTMHy" . 
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ni/iTaM ce, LUTa je y3poK OBoj He6pM3M. fla am je to 
flaTkipai-be no CpncKOM KaneHflapy Kora cy ce o/jpeKAM m 
AP>KaBa m CpncKa ripaBocnaBHa UpKBa mam je to caMO je/jaH 
op HannHa pa ce 3aTpe CBaKM nncaHn MaTepnja/ii-m Tpar o 
nocTojai-by CpncKor KaneH/japa. BpeMe v\pe a MaTepnjanHnx 
AOKyMeHaTa je CBe Mai-be. 

CTape cpncKe Khbnre M3 Kpa/beBCKe 6n6nnoTeKe 
6auajy ce Ha CMeTAMWTe a 3aroBopHHUM M3MMLii.rbeHor 
rno6a/iHor 3arpeBai-ba, M3Hoce crape HayHHe pyKonMce 
flaTkipaHe no CpncKOM Ka/ieHflapy, M3 npocropMja npBor 
HayHHor MHCTMTyTa cpncKor Hapo/ja, MeTeopoAOWKe 
oncepBaTopnje y Beorpa^y, m HayHHy ycraHOBy, noHoc 
cpncKor Hapofla, cpncKe Mcropi/ije m Ky/iType, npeTBapajy y 
paflHy CTaHkiuy. 

H cnoMeHMK ocTaBA^eH, op cbmx, nponafla a ca i-bMM 
npona/ja jouj je/jaH cnoMeHMK cpncKe McropMje KojM je op 
Be/ii/iKor 3Hanaja 3a pa3yMeBai-be cpncKor npaBonMca m 
cpncKor KaneHflapa. 

Kafla caM nkiTao je/jHor upKBeHor BenMKOflocrojHMKa 3a 
Ka/ieH/jap CBeTor CaBe, po6v\o caM o/jroBop „pa HMje BpeMe". 


Koje BpeMe ?????? 


'Lfppeenu eexiipgdocmojHuuu tmajy npaeo na ceoje 
Muuubeme axu u cpncpu napod uxia npaeo na Cpncpu 
paxendap Ceemoz Caee. 

Je/jaH flpym upKBeHM BeAMKOflocrojHMK pene pa 
CpncKa ripaBocnaBHa UpKBa mmb upKBeHM KaneHflap Kojn 
noHm-be 1. cenTeM6pa. 

rikiTaM, a no kom KaAeH/japy. 

BepoBaTHO ce HOBeK 36yHMO na noMeiua KaneHflap ca 
MeceuocnoBOM, a KaKO m He 6m, Kafla HaM cpncKa 
HauMOHanHa Te/ieBM3nja noTypa Tytje KaAeH/jape a ynopHO 
fiyTM o CpncKOM KaneH/japy CBeTor CaBe. 

JeflHOCTaBHO peneHO, ohm cy c/io>khm m y/jpyweHM y 
HacTojai-bMMa pa HaiueM Hapo/jy HaMeTHy flOMMHauMjy Tyfje 
KyAType, /jok CpncKM KaAeH/jap KojM je CBeTM CaBa ocraBMO 
y 3aBeT cbom Hapo/jy, m He noMMi-by. 
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CMeTa MM LUTO MM3 H33MB CpnCKM Ka/ieHflap M 3aLUT0 
6am CpncKH. Ha nMTai-be „aKO Hnje cpncKM nnjn je"? 

XflsKy da ne 3uajy uujuje paxendap axu cusypuo 3najy 
da nuje cpncpu. 

CBeTM CaBa flaTnpao je aoratjaje y 3aKOHonpaBM/iy, 
oflHOCHO KofleKcy upKBeHMX npaBM/ia CpncKe npaBoc/iaBHe 
UpKBe no CpncKOM Ka/ieHflapy. 



OpurHHa/iHH pyKonnc CBeror CaBe y CryaeHBHKOM runnKy. 

Ako HeKOMe CMeTa H33MB cpncKM HeKa ra 30Be OHaKO 
KaKO mmc/im fla Tpe6a, a/w to je 3BaHMHHM BepcKM KaneHflap 
CpncKe npaBoc/iaBHe UpKBe. To je 3BaHMHHM BepcKM 
KaneHflap cpncKor Hapofla 6e3 o63Mpa KaKO ce oh Ha3MBa . 

y obmm TeLUKMM BpeMeHMMa ceTMMO ce llocnaHMue 
CpncKe npaBoc/iaBHe UpKBe jep ce 3anncn no CpncKOM 
KaneHflapy Ha/ia3e cBy/ja oko Hac, a Ha HaMa je fla yHMHMMo 
Ma/w Hanop, f\a ce carHeMO m p,a mx npoHMTaMO m 3anMLueMO 
m ocTaBMMo GyayfinM noKo/iei-bn Ma p.a ce He 3a6opaBe. 

hberoBa CBeTOCT naTpnjapx cpncKM BapHaBa, 
npM/iMKOM ocBefiei-ba ocHOBHor KaMeHa upKBe CBeTor MapKa 
y Beorpafly y OcHMBaHKoj noBe/bn 3annca: 

„ c y uMe Ou,a u Cuna u Ceemoe <Dyya oceemu ce 
0CH06HU paxien 060M fioxyexi ypaxty noceefieHoxi Ceemoxi 
J4nocmoxy u ‘ Eeamexucmu XLappy y JTpecmoHuuu 
Jyeocxaeuje, Xpaxeeoxi Tpady c Beozpady, noped cmape uppee 
Ceemoe IMappa, na dan Xpaxioee cxaee , Aetna 7439. 
xiecepa anpuxa y 23. dany a od (Banxofjema T ocnodmeea 
1931. eoduua, 3a epexte cpefme exadaeune %eso6oe 
( Bexunaucmea %pax>a Jyzocxaeuje Xxepcaudpa JTpeoe 
Xapafjopfjeeufia u UToexaeapa Cpncpe UTpaeocxaeue Tfppee 
%eeoee Ceemocmu nampujapya (Bapnaee , poju U36pmu oeaj 
huh oc6efietba“. 
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OcHMBaHKa noBe/ba craB/beHa je y cfa/ia ixiy, Koja je 
Hanyi-beHa ca y/beM, n yrpatjeHa y TeMe/b upKBe CBeTor 
MapKa y Beorpaay. V\3 OcHHBaHKe noBe/be bh/jh ce fla je 
hberoBa CBeTOCT naTpnjapx cpncKn BapHaBa HacraBno 
TpaflMUMjy cpncKkix naTpnjapxa n a aTnpao OcHMBaHKy 
noBe/by no CpncKOM Ka/ieHflapy. CBaKa cpncKa upKBa nMa 
OcHnBaMKy noBe/by. B/iaweHonoHnBLbn naTpnjapx llaB/ie 
flaTnpao je ByjaHCKn KpcT no CpncKOM Ka/ieHflapy CBeTor 
CaBe. Ka,qa ce BpaTMMO y npow/iocT flona3HMO ro ca3Hai-ba 
r a cy cbh cpncKM naTpnjapcn, noneBLbn or npBor cpncKor 
naTpnjapxa JaHnfwja flo 6/ia>KeHonoHnBUjer naTpnjapxa 
llaB/ia, flaTnpa/in no CpncKOM KaneHflapy. 

Ha BaHpeflHOM 3aceflai-by Cb. ApxnjepejcKor Ca6opa y 
nefin or 26. ro 27 . aBrycra 1924. roflnHe, 1-beroBa CBeTOCT 
cpncxn naTpnjapx flnMnTpnje naB/ioBnfi noKpeHyo je nnTai-be 
3BaHMMHor ynnca aecnoTa Crec^aHa y flnnTnxe CBeTnx Cp6a 
Kao CBeror CrecftaHa pec n ora cpncKor. 



OpecKa n3 MaHacTnpa Ka/ieHnfi 

3a BefinHy upKBeHnx Be/wKOflocTojHnKa MMe CBeTn 
CTecjDaH 6n/io je npnxBaT/bnBO, a/in He n „flecnoTa cpncKor". 
3awTO 6a Lb cpncKor ? 

TaKO ca3HajeMO ro TaKBO flenoBai-be upKBeHnx 
BennKOflocTojHnKa Hnje cneuncjjnHHOCT caMO OBflawi-ber 
BpeMeHa. 
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Ohm cy nocroja/iM m y npownMM BpeMeHMMa m 
fle/ioBa/iM mcto Kao m /jaHac, jep mm je HajaMHHHKH 
06pa3ap, HarmcaH 1557. roAMHe, mctm. 

1-beroBa CBeTOCT naTpMjapx cpncKM flMMMTpMje Ha 
6/jeHMjy 19. jyna 1927. roflMHe npornacMO je flecnoTa 
CTec|DaHa 3a CBeTMTe/ba, npeAAOWMBWM Ca6opy fla ce hberoBO 
MMe ynMLue y AunTMxe CBeTMX Cp6a, oahocho p,a 19. jy/i 6yfle 
nocBefieH CBeroM CrecfraHy pecnory cpncKOM. 

1-beroBa CBeTOCT naTpMjapx cpncKM flMMMTpMje 6 mo je 
yneH HOBex m 3Hao je koamkm je flonpMHOc flecnoTa CrecjjaHa 
Jla3apeBMfia cpncKOM HapoAy m CpncKoj llpaBocnaBHoj 
UpKBM . flecnoT CTecjDaH Jla3apeBMfi 6 mo je BenMKM 
noKpoBMTe/b cpncKe Ky/uype m yMeTHOCTM a m caM je 6 mo 
nMcau m necHMK. Haj3HaHajHMje hberoBO xhbM>xeBHO p,eno je 
CnoBO / by 6 Be , Pen j by6aBH . 

Ilocne KocoBCKor 6oja, Maxo je ManoneTaH, HanMcao je 
enMTacf) Ha MepMepHOM cry6y, Ha MecTy norM6Mje CBora 014a 
KHe3a Jla3apa, Ha KOMe ce Ha/ia3M 3anMc Aa ce KocoBcxa 
6 MTKa OAMrpana "roflMHe 6897 ." 


Rk A’liTO ^-S-VV'C-S 


Obmm 3anMCOM CBeTM AecnoT CrecjjaH Jla3apeBMfi, 
Hajo6pa30BaHMjM BnaAap tot A°6a, oct3bmo je y 3aBeT 
HanieM HapoAy CpncKM xaneHAap. Ha 3anMcy ce npeno3Haje 
3H3K ( ), Cmmboa 3a BpeMe cpncKor HapoAa KojM noTMHe M3 

BMHHaHcxe xynType. 

flecnoT CTecjDaH Jla3apeBMfi je y nepMOAy oa 6915. ao 
6925. (1407-1418.) roAMHe, noAMrao MaHacTMp MaHacnjy 
KojM je 6mo cpncKM xynTypHM ueHTap m M3Bop mhotmx 
nMcaHMX KhbM>KeBHMX Aena. MaHacTMp MaHacnja je 6mo 
yHMBep3MTeT cpncKor HapoAa ca UMA^eM WMpei-ba Hayxe m 
xynType. y mcto BpeMe to je 6MAa npBa 3BaHMHHa 
npeBOAMAaHKa m npenMCMBanxa ycTaHOBa cpncxor HapoAa 
Koja je xacHMje Ha3BaHa PecaBCKa uiKO/ia. 
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Ha MCTOHHOj CTpaHM CnOMeHMKa Ha/ia3M ce TpOKpaKM KpCT 


y flo6a B^aflaBMHe flecnoTa CrecjjaHa, PecaBCKa LUKo/ia 
flOHOCM npenopofl y cpnocoj HayuM i/i Ki-bM>KeBHOCTM m tokom 
15. m 16. BeKa MMa/ia je Be/iMKi/i yTi/ipaj Ha pa3Boj cpncKe 
HayKe m Ky/uype. flecnoT CrecJjaH je noLUTOBaH op CTpaHe 
cpncKor Hapofla m npm<a3yje ce ca opeo/ioM y KaneHHfiy, 
MaHackijH, /b y6ocTm-bn, PyfleHMUM, Konopi/iHy, flo6pyHy m 
O paxoBMUM. 

noLUTOBai-be flecncrra Crec|3aHa Jla3apeBnfia npeHoci/i ce 
y Pyci/ijy r^e ra y HdI/ixobmm 6oroc/iy>K6eHMM KhbMraMa 
npor/iaLuaBajy CBeTMTe/beM . 

flecnoT CTecjDaH Jla3apeBnfi M3HeHafla yMMpe 6935. 
(1427.) roflMHe, Mecepa jy/ia, y 19. flaHy. Ha MecTy r^e ra je 
3aflecn/ia cmpt, "Bypafj 3y6poBnfi je noflMrao MepMepHM 
cnoMeHMK Kojn ce ca/ja Ha/ia3M y nopTi/i Cpncxe npaBocriaBHe 
UpKBe y MapKOBaHKHM UptcBMHaMa. 


Hctohh 3 CTpaHa cnoMeHMKa 
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CHMMJbeHO 12 . aBrycTa 2012 . roflMHe 
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Ha 3anaflHoj crpaHM cnoMem/iKa, op 6e/ior Bei-maHKor 
MepMepa, yKJiecaH je 3armc: 


„Ja, decnom CmecfjaH, cun ceemoz pne3a Jia3apa, no 
npedcmaexemy Moza, Muxocmu 93 'ojgoM, (hup zocnodun cbum 
Cp&UMa y Ttodynaexy, jTocaejby, dexy yzapcpe 3extx>e, 
fiocnu u JfpuMopjy 3emcKpM. y SozoMdanoj mu exacmu 
npoeoduy spueoma Mojeza npxunp SxazoMy u3&oxu ce 93ozy, 
zoduna 38. VC dolje Menu 3anoeecm od u,apa ceuy uapeea, 
93oza, zoeopu nocxanu pMenu antjeo. 3fdu. 

OTfaep dyiua Moja od ySozoz mu pa3xyuu ce mexa na 
Mecmy Txaea y xemo menyfie 6935., unduiqna 5., npyza 
Cyuu,a 5., Jlyne 19., Meceu,ajyxa y 19. dany “. 
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CpncKa rmcMeHOCT flocmma je bmcok CTeneH pa3Boja 
na je Kopmuhei-be cnM6o/ia 6njio yo6i/majeHO. JeflaH ofl 
Haj3HaMajHMjnx cmm6o /ia cpncKor Hapofla je cmm6o/i 3a BpeMe 
Kojn noTMMe M3 Bm-maHCKe Ky/uype. fla 6n ce roflMHe 
pa3^MKOBa/ie op 6pojeBa, ncnpefl cnoBa Ha/ia3n ce Cmm6o/i 
3a BpeMe. 

Oco6eHocr flaTMpai-ba roflMHa Ha cnoMeHMKy flecnoTa 
CTecjDaHa je luto ce ncnpe/j CBaKe roan He Ha/ia3n cmm6o/i 3a 
BpeMe. 

3arOBOpHMUM M3MMLlJ.rbeHe „BM3aHTMjCKe" MCTOpMje, 
6eHKO-6ep/iMHCKe repMaHCKe LUKO/ie, 6p30 cy cxBaTn/in 
3Hanaj m HaynHy Be/inHMHy cpncKMX CMM6o/ia na cy 
M3MMC/1M/1M fla cmm6oji 3a BpeMe 03HaHaBa xmnbafly m Ha Taj 
H3HMH nOKyLiia/lM fla yMahbe Ky/lTypHM, HayHHM M MCTOpMjCKM 
3Hanaj cpnacor cmm6o na 3a BpeMe. 

Kao cBe MacoBHe BM3aHTo/ioLUKe /lawn n 0Ba /ia>K je 
KOfl flo6poHaMepHMX Cp6a npew/ia y „MCTMHy" . 

MetjyTMM, y cpncKO-cpncKOM npeBOfly, BM3aHT0/i03M 
6eHKO-6epnMHCKe repMaHCKe LUKO/ie, cmm6o/i 3a BpeMe Ha 
cnoMeHMKy flecnoTa CTecjDaHa HMcy „npoTyMaHM/iM" Kao 
xMA>aAy Befi Kao c/iobo H. 3aLUT0? 

„H Taxo ;iyma Moja on y6oror mh pa3JiyHH ce Tc;ia Ha MecTy 3BaHOM 
l .iaisa, i ojihiic ia;ia tc icy fie 6000 H 900 H 30 H 5., HiiaHKara 5., cyimy Kpyr 
19., JiyHe 19., Mecepa jyna 19. paH.“ 

Ca CHMMKa ce av\pv\ pa cmm6oji 3a BpeMe Ha cnoMeHMKy 
flecnoTa CTecjDaHa HeMa HMKaKBe cpmhhoctm ca c/iobom H. 
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y crapi/iM pyKormcHMM Ki-bMraMa Mory ce Hafii/i ci/im6ojim 
3a BpeMe pa3/iHHMTor o6/iMKa. HajHewfiM o6jimk CMM6o/ia je 
kocm /iyK ca RBe npaBe /iMHMje Koje ceKy /iyK. 

* # * 

Kofl cpncKor CMMOo/ia 3a BpeMe npBa BepTMKa/iHa 
/iMHi/ija Koja cene /iyK Ha/ia3i/i ce HM>Ke ofl flpyre Jimni/ije. 


ChmSojt 3 a 6poj 


Pa3JiHKa y 

BHCHHH 


ToflHHa 5. 

Ha cnoMeHMKy flecnoTa CrecjDaHa noLUTOBaH je y 
ue/iocTM fl poTOKO/i CBeTor CaBe y Be3M ni/icai-ba 6pojeBa. 



ToflHHa 900. ca cpncKMM cmmOojiom 3a BpeMe m 
cmm6ojiom kojm 03HaHaBa 6poj. 
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Ako ce BpaTMMO Ha 3annc kojm je yK/iecaH Ha 
cnoMeHMKy m npMXBaTMMO p,a cmm6oa 03HanaBa xmbafly, 
OHfla 6 m rophbM TeKCT Ha cnoMeHMKy aecnoTa CrecJjaHa y 
cpncKO-cpncKOM npeBOfly r/iacMo: 

„roflMHe Tana TeKyfie 6000, 900000, 30000, 5000 " 

TeK ca/ja ce M 0 >Ke pa3yMeTM 3aLUTO cy caM03BaHM 
BM3aHTo/io3M caMo Ha obom cnoMeHMKy npoTyMaHM/iM 
cmm6oa 3a BpeMe Kao caobo Ha He Kao „xnjt»afly". 

flaTMpai-be Ha cnoMeHMKy aecnoTa CrecjjaHa, rfle ce 
Mcnpefl CBaKor 6poja Ha/ia3M cmm6oa 3a BpeMe, noKa3yje CBy 
HMLUTaBHOCT MBCOBHe A3>KM Rd CMM 60 A 3H3HM „XMA»afly". 

flpyrMM peHMMa, AaTMpai-be Ha cnoMeHMKy ca 
cmm6oaom 3a BpeMe pyLUM nocrojefiy npeBapy caM03BaHMX 
BM3aHTO/iora 6eHKO-6epAMHCKe repMaHCKe LUKO/ie, Ra mctm 
npeflCTaBA^a „xn/bafly". 

MacoBHa Aa>K ce MO>Ke pa30TKpMTM m y3 noMofi 6pojHMX 
3anMca cpncKor Hapo/ja 



Tldh. h\' 3lll.ld illOTd II CH'k/KHd. 


Kafla 6m cmm6oa 3a BpeMe 03HaHaBao XM/bafly OHfla 6 m 
ropi-bM 3anMC y cpncKO-cpncKOM npeBoay rnacMO : 

„CEAAM XM/bAAA, XHJbAflA, flBAHAECTE, 3MMA 
JbYTA M CHE>KHA". 

nocTaBA^a ce nMTai-be Ra am je CpncKM Ka/ieHflap 
pa3/ior luto cy cnoMeHMUM cpncKe KyAType ocraBA^eHM Ha 
MMAOCT M HeMMAOCT BpeMeHy MAM Cy CIIOMeHMUM MCTOpMjCKM 
AOKyMeHTM Ha KOMe cy 3anMcaHe cpncKe 3eMAse. 
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TeKCT Ha cnoMeHMKy flecnoTa CrecjDaHa noKa3yje 
KpajeBe tcojn cy BeKOBHa nocroj6nHa Cp6nHOBa. 

. . . 6 uj<i zocnoduH C 6 UM CpfruMa y Jfodymejby, 
JTocaejby, Sexy ysapci^e MMJoe, y fiocnu u JtpuMopjy 
3emcKpM 

Jolu jeflaH cnoMeHMK tcy/iType, tcojn je 3aHeMapeH, a 
flaTkipaH no CpnctcoM tca/ieH/japy CBeTor CaBe, Ha/ia3H ce Ha 
tcy/in KpcTaHM CMeflepeBCKe TBpfjaBe. 

y Xpucma fioza SxasoeepHU decnom Vjypafj, 
T ocnodun CpSx>y u JfpuMopjy 3emcpoM, 3ano6eiufiy 
mezoeoM ca3uda ce oeaj zpad y xemo 6938. 

MetjyTHM, y ofle/btcy JleTonncaHKe 6e/ieiuKe, CTAPM 
CPnCKM 3AnMCM M HATTMCM Khtnra 6, Jby6oMnpa 
CrojaHOBnfia nrnue HeKi/i flpym flaTyM. 



9941 \\i Arro npKTasH a ^cnon. 

9967 Kk a'fe’ro 6936 npi’CTdKH a ^eciiotk Orii|sanh wkrim 

i^aia hT ^khk. Tor'4,a ii/iaM ii 

Ha ocHOBy JleTonncaHKnx 6eneujKM flecnoT CTecf)aH 
Jla3apeBnfi yMpo je 6936 Mecepa jy/ia y 18. flaHy. 
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riocTaB/ba ce nnTai-be ko rpewn? fla /w je to cnyHajHa 
n/in HaMepHa rpeuiKa? fla 6n flowao ao MCTMHe ko rpeLUM 
Tpe6a/io je Hafin opnrnHa.n >KMTMja Koje je HanMcao 
KOHCTaHTMH QHJ1030C|D M npOBepMTM flaTyM CMpTM flecnOTa 
CTec|DaHa. Tparajyfin 3a cjjoTOTnncKMM H3,qai-beM opnrHHajia 
>KMTMja flo/ia3MM flo ca3Hai-ba fla opnrnHa.n HMje y Cp6MjM 
(oflHeT je Ha 6ecnoBpaTHO „HyBai-be"). 

CpefioM, nocToje HeTnpn canyBaHa npennca, flBa Ha 
cpncKOM m flBa Ha pycKOM je3MKy. PycKa flBa npennca, 
KMpM/io6epo3epcKM npennc, pycKa peflaKpnja, Ha/ia3n ce y 
6n6jiHOTei4H neTporpaflCKe flyxoBHe aKafleMMje a flpyrn 
Bo/ioKO/iaMCKM npennc, Ha/ia3n ce y PycKoj flp>KaBHoj 
6M6/lMOTei4M. 

Haj3HaHajHMjn npennc >KMTMja flecnoTa CrecJjaHa 
Jla3apeBnfia je UeTni-bCKn npennc, cpncKa peflaKpnja. 
MetjyTMM, 1829 . roflMHe B/iaflMKa rierap llpBH noK/iai-ba 
UeTni-bCKn npennc AHfl>Kejy KyxapcKOM na ce UeTni-bCKn 
npennc cafla Ha/ia3n y B/iacHnniTBy 6n6/inoTeKe y Oflecn. 

flpyrn npennc, cpncxa peflaKpnja, Kojn je H33BaH 
EornwnfieB npennc Ha/ia3n ce y My3ejy y UaBTaTy y 
XpBaTCKoj . y XpBaTCKoj ce Ha/ia3e MHore cpncKe pyKonncHe 
Khbnre na n 3axoHonpaBkmo CBeTor CaBe. 

Oxpa6peHn Hm-beHnpoM fla cy ziaKO OTe/in cpncKn 
je3MK, n npeKpcrn/w ra y xpBaTCKn, none/in cy fla OTMMajy n 
noKpLUTaBajy cpncKe Khbnre jep CBoje HeMajy. TaKO cy 
3aKOHonpaBM/io CBeTor CaBe npeKpcrn/in y KpMHMja. 

ll03HaT0 je fla Hapofln Kojn flp>Ke flo cbot nfleHTMTeTa, 
HyBajy CBoj MaTephbn je3MK, 6e3 o63npa kojimko je He 
caBpiueH, a npn/inKOM y3MMai-ba Tytjer je3MKa Hncy Mehba/in 
Ha3MB npey3eTor je3MKa. 

CpncKa nncMeHOCT CTBopn/ia je Be/WHaHCTBeH 
npaBonncHn cncreM jouj y 6. BeKy Kojn je KacHnje flopatjeH 
ofl CTpaHe CBeTor CaBe. Tokom BeKOBa OBaj npaBonncHn 
cncreM flopaljnBaH je y pn/by jeflHOCTaBHOCTn a ca hbnM 
AopatjHBaHO je nncMO cpncKor Hapofla, finpn/inpa. 

Mhotm cy creK/in CBeTCKy c/iaBy TyManefin cpncKy 
ncTopnjy n cpncKa nncMa. 

HeKn "3/io6Hnpn" Ka>Ky: "Tyriane Ha we, jep CBoje 
HeMajy WTa fla TyMane". 
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MetjyTMM, OBflaLUhbM McropMjcKM m BepcKM „CnaBaMM", 
MaTepnja/iHO noflpwaBam/i op, CTpam/ix MeHTopa a KaapoBCKi/i 
ofl nocTojefikix "CnaBana", 3ay3e/iM cy Bi/icoKe nonowaje y 
HaiueM ApywTBy. 

Jleno pacnopefjeHM Ha bmcokmm no/iowajMMa, noHeBLUM 
ofl cjDaKy/iTeTa po CpncKe axafleMHje HayKa m yMeTHOCTM, ohm 
oApetjyjy Koja je KOHc|DepeHUMja HayHHa a Koja HMje (HMTaj, 
HMje y CK/iaAy ca MHTepecMMa hbMXOBMX MeHTopa). JbyTM/iM 
ce mm to mjim He, "CnaBaHM" HaM OApetjyjy LUTa je HayHHa 
„MCTMHa" a LUTa HMje a mm cmo caMO HeMM nocMaTpaHM cpncKe 
MCTopMje, HayKe m Ky/iType. 

3a BM3aHTO/iore 6eHKO-6ep/iMHCKe repMaHCKe LUKO/ie 
„MCTMHa" je caMO aKO je y acna/jy ca 1557. rdamhom. 

3a hbMX He nOCTOjM HM BMHHa HM BMHHaHCKO nMCMO a 
ohm HaM BacnMTaBajy fleuy. CBaKa noMMcao pa je eBponcxa 
UMBMUM3auMja m Ky/iTypa KpeHy/ia ca obmx npocTopa 3a hbMX 
je „HayHHo" HenpMXBaT/bMBa m npeACTaB/ba BeuMKy jepec. 

y flaBHa BpeMeHa Ham HapoA mx je Ha3MBao 
nofl/iMOMMe, jep cy CBojMM Ae/ioBai-beM Hyna/iM MCTopMjcKe m 
B epcKe KopeHe cpncKOM HapoAy. 

TaKo je MetjyHapoAHa HaynHa KOHcjjepeHUMja Ha 
M3BopiiiiJTy Ky/iType m HayKe noKa3a/ia HaHMH Ae/ioBai-ba 
oBAami-bMx „cnaBaHa". 

MetjyTMM, cpncKa MCTopMja, Ky/iTypa m nMCMeHOCT He 
Mory Aa ce M36pMmy. CpncKa xepoMHa O/ira JlyKOBMfi 
njaHOBMfi CKyrm/ia je rpatjaHCKe xpa6pocTM Aa ce 
cynpoTCTaBM nocTojeliMM „cnaBaHMMa" M3MMLU.rbeHe 
„BM3aHTMjCKe" MCTOpMje, OAHOCHO 33 TO BO pH MUM M3 6eHKO~ 
6ep/iMHCKe repMaHCKe LUKO/ie. 

ToBopMua je CTaporpHKM, na tmhckm, cjjpaHuycKM, 
HeMaHKM, pyCKM, eHT/ieCKM, nOJbCKM, MTaUMjaHCKM M 
mnaHCKM. 

nocue o6jaBADMBai-ba HayHHe CTyAMje CPBM-HAPOfl 
HAJCTAPHJH jaBM/iM cy ce Befi AOKa3aHM „cnaBaHM" y 
HaMepM Aa ocnope M3HeTe MCTopMjcKe HMi-beHMue Koje ce 
HMcy yK/iana/ie y nocrojefie BM3aHTO/iowKO MMLU/bei-be o 
cpncKoj (He)KyjiTypM, je3MKy m nMCMy. 

Huey ycne/iH, jep ochm cpncKor je3HKa ppyrn 
je3HK HUCy 3HaJW. 
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ripHHUkin fla CBe luto je CPnCKO 6yfle 

npeKOMnoHOBaHO y C/IOBEHCKO, a y HOBMje BpeMe 
CPEMJAHCKO, yo6nMajeHO je koa mhothx 3aroBopHMKa 
6eHKO-6ep/iMHCKe repMaHCKe LUKO/ie a/ 11/1 m ko/j noniTeHMX 
yneHMX Cp6a kojm cy noBepoBa/iM y flo6poHaMepHOCT 
BM3aHTo/iora . 

BaTpocnaB Jarnfi, xpBaTCKM c|3MJioJior, 6eHKM 
CTkineHflMCTa, creKao c/iaBy TyMaHefm CTape cpncKe 
pyKonMCHe Ki-bnre a/in je op, crpaHe BeHKO-6ep/iMHCKe 
repMaHCKe LUKO/ie xBa/beH Kao no3HaBa/iau c/iOBeHCKe 
KhbM>KeBHOCTM. TaKO je BaTpocnaB Jarnfi npBO nocTaB/beH 3a 
npoc|Decopa cnaBMCTMKe Ha XyM6o/iflTOBy yHMBep3MTeTy y 
Bep/iMHy a 33 tmm 3a npocjDecopa cnaBMCTMKe Ha 6eHKOM 
yHMBep3MTeTy . 

y TnacHHKy cpncKor yneHor flpywTBa, BaTpocnaB Jari/ifi 
je 1875 . roflMHe o6jaBMo: KoHcraHTHH 0n/io3ocf> h H»eroB 
>khbot CrecpaHa Jla3apeBnha pecnora cpncKor. 
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HeMa cpncKe Ki-bkire o aecnoTy CrecjjaHy a fla Kao 
pec|DepeHuy HeMa TyManei-be BaTpocnaBa Jari/ifia. 
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MetjyTHM, flaTMpai-be h ni/icai-be cpncKnx 6pojeBa, y 
>KnTi/ijy flecnoTa Crec|3aHa Jla3apeBnfia, y npeBoay 
BaTpoc/iaBa Jarnfia, npeTcraB/ba noKywaj pe/iaTHBH3aunje 
cpncKe Ky/iType, CpncKor Ka/ieH/japa n cpncxe nncMeHOCTn. 

HaMMH nncai-ba 6pojeBa y >KnTnjy Hi/ije no cpncKOM 
npoTOKony CBeTor CaBe. y crapnM pyKoni/icHMM KhbnraMa 
cpncKor Hapofla 6pojeBn ce pa3/ii/iKyjy op c/ioBa no 
cnM6o/inMa Kojn 03HaHaBajy 6poj a He cjiobo. 

Taxo je pe/jocnefl flaTnpai-ba koa KocoBCKor 6oja 6e3 
cnM6o/ia 3a 6pojeBe. 

BucTb jUG cum 6pnuh Rb jil'.To * ?>(or./ J . iyrkceu,u, 10hhi\ m 


Chm6o/i 3a BpeMe je to/iuko cutho HanncaH fla ce 
jeflBa npnMefiyje (bham crpe/inuy). C/iOBa 6e3 cnM6o/ia He 
npeACTaB/bajy 6pojeBe Befi crioBa. JeflHOCTaBHO peneHO, 
chm6ojih Koji/i 03HaHaBajy 6pojeBe He nocToje y npeBOfly 
>KnTnja BaTpoc/iaBa Jarnfia. no cpncKOM npoTOKO/iy CBeTor 
CaBe He nocrojn Aampai-be ca Aoi-bOM TaHKOM Befi TaHKa 
Mopa pa 6y pe Ha cpeAHHH. Meceu jyH HanncaH je Kao JyHn n 
ca BenMKMM c/iobom no rperopnjaHCKOM Ka/ieHAapy. 

MetjyTHM, koa flaTkipai-ba cmpth flecnoTa Crec|3aHa, 
ochm rope HaBe/jeHMX npaBonncHnx rpenjaxa, npoMei-beH je n 
KaneHflap na je peAocneA AaTnpai-ba HanncaH no 
fperopnjaHCKOM KaneHflapy. 



H oBfle je Meceu jy/i HanncaH Kao Jy/i m h ca Be/inKHM 
c/iobom luto npeflCTaBA^a OHnr/ieAaH cjDancMcjDMKaT jep y 
BpeMe KoHcraHTMHa 0M/io3o<t>a n Kocobckot 6oja 
TperopHjaHCKM Ka/ieHAap Hnje nocTojao. ll03HaT0 je fla ce no 
TperopHjaHCKOM Ka/ieHflapy Mecepn nnwy Be/WKHM c/iobom a 
no npoTOKO/iy CBeTor CaBe ca Ma/WM c/iobom. 

CBe cy to Heycne/iM noKywajn pa ce 3aTpe ripoTOKO/i 
CpncKor Ka/ieHflapa CBeTor CaBe n M36pmue H3 HcropnjcKor 
cefiai-ba cpncKor Hapo^a. 
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riocTaB/ba ce nnTai-be fla /in je to Heno3HaBai-be cpncKe 
ni/icMeHOCTM hjim je BaTpocnaB Jarnfi HMao HeKe flpyre 
HaMepe. OflroBop je jeAHocraBaH, BaTpocnaB Jari/ifi je y 
noTnyHOCTM M3MeHMO npoTOKO/i CpncKor xa/ieHAapa Kojn 
oflpetjyje nncai-be roflMHa n 6pojeBa n i-bHXOBO pa3flBajai-be. 

3auiTO ? 

OBe M3MeHe M3a3MBajy cyMi-by y BepoflocTojHOCT n 
flo6poHaMepHOCT npennca BaTpoc/iaBa Jarnfia. fla /in je jorn 
HeLUTO M3MehbeHO LUTO He 3H3MO, H/IH Cy OBO jeflMHe M3MeHe? 
fla /in je HeiuTO npefiyTaHO? 

Obmm M3MeH3Ma pyLUM ce npoTOKOJi CBeTor CaBe jep ce 
y ueuocTM pe/iaTMBM3yje nocTojai-be CpncKor xa/ieHAapa m 
M 3MeHaMa oTBapa ce nyT 3a HaMeTai-be TytjMx 
KaJieHflapa. Ako 3aMeHy npoToxo/ia nocMaTpaMO ca 
cTaHOBMLUTa pejiaTMBM3auMje cpncxe MCTopMje oHfla cy Ma/ie 
M3MeHe nocTMr/ie CBoj un/b. CpncKM KaueHflap m cpncKM 
HaHMH nMcai-ba 6pojeBa Heno3HaTM cy cpncKOM Hapo/jy. 

3aBefleHM npe^pacyflOM o hberoBoj npM3HaToj 
CTpyHHOCTM mhotm Cp6M cy My noBepoBa/iM fla je oh flo6po 
npeBeo UeTMi-bCKM npennc. Taxo M3 flaHa y ash pacTao je 
6poj yneHMX Cp6a xojMMa je 6 mjio /laxwe p,a npenMLuy Hero 
A a MyxoTpriHO npoBepaBajy na je norpemaH HaHMH nncai-ba 
6pojeBa m rpeiuxa y llpoToxo/iy, nocra/ia „mctmh3" . 

Mhotm Ao6poHaMepHM Cp6n, xojM cy npoynaBauM 
cpncxy MCTopMjy, 6 hjim cy noA yTMpajeM BaTpoc/iaBa Jarnfia 
na cy AaTnpa/in 6e3 cnM6o/ia 3a BpeMe m 6e3 cnM6o/ia 3a 
6pojeBe. YMecTO cpeAi-be Tanxe nnca/in cy Aoi-by Tanxy xoja 
He nocTojM y cpncxoM flpoToxo/iy CBeTor CaBe. 


H CM BCA pCMCN’MA C'bBpbUJMllie C6. 

BTi AiiTW, S W M 3. HN’aiHKTO. b j 
M'kceiXA I IONIA, £ I, A^Nk. K B’TOpHHK. 

MACoy PUB c8lu8, ham, s. hah, cea^cww^. 

NB E'kjX'k EOrb B’kCTIv. 


flpyrMM peHMMa, obo je cxpHaB/bei-be cpncxor 
npaBonnca m cpncxe nncMeHocrn. 
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Cp6n cy Kopi/icTi/mi/i i/icKJbym/iBO wac a He caT m MMa/iM 
cy noce6HO panyHai-be 3a AneBHe m HofiHe Mace. 

flHeBHM Hacki panyHajy ce op, 6 caTM M3jyTpa po 18 
caTM a hoUhm nacM op 18 caTM ao 6 caTM M3jyTpa. 

Kafla ce Hanniue pa ce KocoBCKa 6nTKa 3aBpLUM/ia y 6. 
nacy to 3HaHM Aa ce 3aBpLUM/ia y 12 caTM. Ta«o je flecnoT 
CTec|DaH yMpo y 5. nacy flaHa, oahocho y 11 caTM npe noflHe. 

Obo panyHai-be je fleo llpoTOKO/ia Cpnctcor Ka/ieHAapa 
no KOMe ce pa3/iMKyjeMO oa cbmx flpyrMX Hapofla. 

Ca/ja ce ceTMM mot fle/^e MM/ioBaHa Kafla je peKao pa 
6m cb3km Cp6MH Tpe6a/io pa o6Mfje cnoMeHMK y 
MapKOBaHKMM UpKBMHaMa . 

CnoMeHMK HMcy av\penv\ yneHM Cp6M KojM cy 
Ao6poHaMepHO noBepoBa/iM fla je BaTpoc/iaB Jamfi flo6po 
HanMcao AaTyM cmptm flecnoTa CrecjjaHa. 

rpeuiKy koa AaTMpai-ba HMje Morao Aa HanpaBM 
KoHCTaHTMH 0 mjio3oc| 3 jep y BpeMe nMcai-ba >KMTMja AecnoTa 
CTec|DaHa Jla3apeBMfia TperopMjaHCKM Ka/ieHAap HMje hm 
nocTojao. 

MetjyTMM, nocToje TpM rpewKe m to: rpeLUKa y AaTyMy, 
rpeniKa y toamhm m rpeLUKa koa CMM6o/ia KojM 03HaHaBajy 
6pojeBe. 

y JleTonMcaHKMM 6e/ieLUKaMa y noTnyHocm je 
McnoLUTOBaH cpncKM n poTOKO/i m HaHMH nMcai-ba 6pojeBa. 

Ako >Ke/iMMO noHOBO Aa 6yAeMO Ao6poHaMepHM Mowe 
ce npMXBaTMTM Aa je y npeBOAy >KMTMja CrecJjaHa 
Jla3apeBMfia aolujio ao HeHaMepHe 3aMeHe npoTOKO/ia a Aa cy 
36or Heno3HaBai-ba 3HaHaja cMM6o/ia, KojM 03HaHaBajy 
6pojeBe, 6pojeBM HanMcaHM norpeniHO. 

KaAa je y nMTai-by rpeLUKa y roAMHaMa to ce Mowe 
npMnMcaTM Heno3HaBai-by pa3/iMKe y CTM/ioBMMa CpncKor m 
TperopMjaHCKor Ka/ieHAapa. 

noA ctm/iom Ka/ieHAapa noApa3yMeBa ce ynopMLUHa 
TaHKa, oahocho HaHMH panyHai-ba noneTKa Ka/ieHAapcKe 
roAMHe. 

noneTaK HOBe roAMHe koa crapMX Ka/ieHAapa ca 
eBponcKor UMBM/iM3auMjcKor npocTopa 6M/ia je HeKa 
npMpoAHa acTpoHOMCKa nojaBa. 
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Kofl CpncKor Ka/ieHflapa ct mji je oflpetjeH anpM/icKMM 
npeceKOM HeMaTepMja/iHMX eHepmja. Obo Be/iMHaHCTBeHO 
ca3Hai-be HaniMX npeflaKa noTBptjyjy flaHawi-ba caTe/iMTCKa 
Mepei-ba eHepmja Koje npMCTMwy ca CyHpa y TOKy jeflHe 
Ka/ieHflapcKe roflMHe. Mepei-ba ca Haym-mx caTe/iMTa 
noKa3yjy fla nocToje jacHO pa3flBojeHa flBa nepMOfla, neTi-bM 
aHTMUMK/lOHa/lHI/l Ca MCTOHHMM CTpyjahbeM M 3MMCKM 
UMK/ioHa/iHH ca 3anaflHMM crpyjai-beM m a a llpMpofla He 
no3Haje hm npo/iefie hm jeceH. fla Jy/iMjaHCKM m 
rperopkijaHCKM Ka/ieHflap HeMajy npMpoflHy ocHOBy noKa3yje 
m Hm-beHMua fla ce npBa no/ioBMHa 3MMe Ha/ia3M y jeflHoj a 
Apyra no/ioBMHa y HapeflHoj roflMHM. Kofl CpncKor Ka/ieHflapa 
neTO m 3MMa Ha/ia3e ce y Mcroj Ka/ieHflapcKoj roflMHM. 

JeBpejcKa HoBa 3773. roflMHa o6e/ie>KeHa je 16. 
cenTeM6pa 2012. y cbmm cpncKMM MeflMjMMa m KOHpepTHMM 
ABopaHaMa m npeflcraB/ba Haj6o/bM npMMep KaKO ce nyBa 
i/i cto p i/i j cko i/i Ky/iTypHO Hacnetje jeBpejcKor Hapofla. 
06e/ie>KaBai-be jeBpejcKe roflMHe yKa3yje fla JeBpejcKM Hapofl 
noLUTyje CBojy i/icropi/ijy, CBoje npeTKe m CBojy TpaflMUMjy. 

KMHecKy HoBy 4080. roflMHy o6e/ie>Ki/mM cy cbm 
e/ieKTpoHCKM MeflMjM y Cp6MjM 10. c(De6pyapa 2013. roflMHe. 

Cpnc^d 0~Co6d u Bosom frAasocAoeeua 
y 7522. soduua, noueAdje Meceyd dnpum 
y nemoM ddny. 

( no I 'peeo pu ja 1 1 ckom Kcuiendapy, 5. anpuna 2013. zodune.) 

CBe flo 1848. roflMHe CpncKM Ka/ieHflap CBeTor CaBe 
6mo je CBeTMhba 3a cpncKM Hapofl. MefjyTMM, pyrnei-be 
CpncKor Ka/ieHflapa CBeTor CaBe 3anoHe/io je 1814. roflMHe 
Kafla cy Hobhhb cep6cKe o6jaBM/ie HOBoroflMLUi-by HecTMTKy 
cpncKOM Hapofly, PMMCKe HoBe roflMHe 13. jaHyapa, no3HaTe 
Kao 6axaHa/mje pmmckot Bora JaHyca. OflMax nocne 
PMMCKe „HeCTMTKe", flOMaflM CaM03B3HM BM3aHTOJ103M 6eHKO~ 
6ep/iMHCKe repMaHCKe LUKO/ie m jy/iMjaHUM, none/iM cy fla HaM 
cnoHMTaBajy fla ce „cpncKa HOBa roflMHa" cnaBM 13. jaHyapa. 
H Hapofl mm noBepoBa. 

CpncKM Hapofl Tpe6a fla 3Ha fla OHa HMje hm 
cpncxa hm upKBeHa. 
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rioTnyHO ypyLuaBai-be CpncKe HoBe roflMHe, Koja 
nonm-be Mecepa anpi/ma, florofln.no ce noc/ie yjefluhbehta 
1918. roAMHe, jep Hawoj „6pafin" HMje oflroBapao CpncKH 
Ka/ieHflap CBeTor CaBe. 

Ha jy>KHoj CTpaHM cnoMem/iKa nmue: 

„9To(josKhu zocnodim decnom Cme<fian, do6pu 
zocnodun, npedofcpu, milau u eojbenu zocnodun (Decnom . O 
mewKp onoMe Kp sa e>ude na obom Mecmy Mpmea. 

Ja Tjypaf) 3y6po0ufi, epewnu paly c Bo}Kj i u > nocmaouy O 0 aj 

KpLMCH 


Jy>KHa cTpaHa cnoMeHMKa 



CHMM/beHO 12 . aBrycTa 2012 . roflMHe. 


Ha Kpajy ce Mowe pefin, fla natco cy M3MeHe noTex/ie 
ofl BaTpoc/iaBa Jarnfia, y3 noMofi OpojHMx floOpoHaMepHnx 
npermcMBana kojm Hncy Haw/in BpeMeHa fla npoHMTajy TeKCT 
Ha cnoMeHMKy, He 3HaHM fla je rpeuiKe HanpaBno caMo 
BaTpoc/iaB Jarnfi. y ue/ioM HM3y okojihoctm nocrojM 
MoryfiHOCT fla je HeKO op, i-bMX flo6poHaMepHO mjim HaMepHO, 
npoMeHMO npoTOKO/i, roflMHy, HaHMH rmcai-ba OpojeBa m 
flaTyM cmptm flecnoTa CrecjjaHa Jla3apeBMfia. 
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Jtpau nym, nocxe 165 soduna fLyman>a, cpncpy ‘Koay 
7522. zoduny najaanxu cy Topuy,a J-Cewoauti u <Dpazan 
yfxiifry eMucuju fiyljeme npaoz npozpaxia (paduo c Eeozpada. 

)Kjipa JPupoxuh je y euucuju TKjipuna uiapenupa, 
npaoz npozpaxia (pJTEC-a, yno3nao cpncpu napod ca 
Cpncpim paxendapoxi Caemoz Caae. 

(DpasojayS Ctneaanoauh, y xucmy iiojihthka 4. xiaja 
2013. zodune daoje npupa.3 Cpncpoz paxendapa. 

y Hapofly nocToji/i Mmu/bei-be p,a y/jpyweHM Jy/ii/ijaHUM 
m rperopi/ijaHUM, upKBehm Be/iMKOflocTojHMUM, cjaaKy/iTeTCKM 
npoc|DecopM m nojeflMHM M/iaHOBM CAHY, cnpenaBajy CBa«y 
noMkicao Ha noBpaTaK CpncKor KaneHflapa CBeTor CaBe. 

flOK/ie ?????? 

5oroc/iy>K6eHa Ki-bkira y upkbm CBeTor llpopoKa Z\nv ije 
y UpKBMHaMa. 


Cpncpu napod onepyje aacppc Cpncpoz paxendapa 
Caemoz Caae. 


Cg 3Hd. 



Jlema Tocnodn>ez ' 7522. 
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PecjDepeHue: 

- ripoTojepej-CTaBpotpop p p. PapoMup MunomeBuh; 

XpoHonomja m KaneHpaporpapMja; 

- Iby6oMHp CrojaHOBuh; Crapn cpncKM 3anMCM m HarnncM, 
CpncKe Kpa/beBCKe aKapeMMje; 

- npocp p p. r oppaHa JoBaHOBuh ; /Kyiryije pecnora 
CretpaHa Jla3apeBuha: 

- Barpocnaa Jarnh ; KoHcraHTMH 0ywo3o<p, >Kmbot pecnora 
CretfiaHa. 

- /JuMurpuje EorpaHOBMh ; CnoBa n Harnncn 
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^OKyMeHT 6poj 6 
7522. ro^HHa (2013.) 
y Eeorpany 

3aimcH o BpeMeHy y toiijiom /jeJiy 2012. 

BpeMeHCKe npmiiiKe y Eeorpany 
on 02. anpnjia no 25. OKToOpa 2012. 

HedejbKO Todopoeuh 

XcMHC(|)cpcKa uMpKyjiaunja y bhihhm cnojeBHMa CTpaTOC(J)epe 
HMa jacHO paanBojcna naa nepnona, jictibh aHTHu,HKJiOHajiHH ca 
HCTOHHHM CTpyjaiBeM H 3HMCKH UMKJIOliajNIH Ca 3aiiaHHHM C'lpyjaibCM. 
fly>KHHe Tpajaita thx nepnona pa3JiHKyjy ce on ronHHe no ronHHe, 
oShmiio ce CMeifcyjy iiohctkom anpnjia h KpajeM OKioSpa hjih 
iiohctkom noBCMSpa, a Kpajiba MaHH(j)ecTari,Hja y hh>khm cnojeBHMa 
Tponoc(J)epe h y npH3eMJty je nonena Ha jictibh TonjiH h 3hmckh 
xjianHH nco ronHHe (aimca 4). 

OBne ce yicpaTico naje nperaen BpeMeHCKHx npHJiHKa y 
Eeorpany y TonjiOM ncjiy ronHHe. OHe Ha no6ap iiamin npcnc i aBJbajy 
ocHOBHe u,pTe BpeMeHa y Bchc\i ncjiy Cponjc h peraoHy. 
AHajiH3HpaHH nepnon y ochobhom MO>KeMO na ou,eHHMO icao BeoMa 
Tonao ca mbibkom nanaBHHa. Ha ocHOBy npeoBJialjyjyliHx ocoomia, 
jiciiba nojiOBHHa ronHHe Moma 6h na ce noneJiH Ha ipn nepnona: 
noneTHH khhihh nepnon y anpnjiy h Majy, cpenitH cyBH h BeoMa 
TonjiH on jyna no noneTKa OKToSpa h noaienitH on 08. OKToSpa icao 
THnHHHH OKToSapCKH, jcnail nco 6 hO je KHHIOBHT, a npyi H C n03HHM 
MhXOJBCKHM JieTOM. 

y anpnny je npeoBJial)HBajio oSjiamio h npoMeHJBHBO BpeMe ca 
necTOM khhiom (18 naHa) h 3a 15% Bnme nanaBHHa on npocenHe 
KOJiHHHHe. Enna cy naa jana 3axjial)eiBa, 08-10. anpnjia h 17-18. 
anpnjia. HajHH>Ka TeMnepaTypa on 0,2 CTeneHa Onna je 10. anpnjia, 
npn ray je 6 hjio Mpa3a ca Haj hh>kom TeMnepaTypoM Ha 5 h,m on -4,6 
CTeneHa. npBa rpMJtaBHHa 6n.na je 04. anpnjia on yrymio nerapn 
naHa c tom nojaBOM. noaienitHx neT naHa 6 hjio je CTaSnjiHO, 
cyHnaHO h Toruio, 30. anpnjia HajBnma TeMnepaTypa Onna je 30,2 
CTeneHa. 
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EeozpadcKa uiKOJia Mem eopoji ozuje 


y Majy je npBHx AaaHaecT AaHa npeoBJialjHBajio cyBO h toiijio 
BpeMe ca CBera A®a AaHa c khiiiom h rpMJtaBHHOM, a oa 13. Maja 
H3y3eTHO npoMeHJBHBO c BejiHKOM kojihhhhom naAaBHHa. YxynHO je y 
Majy najio npH6jiH>KHO 80% BHiue naAaBHHa. Ehjio je h iickojimko 
AaHa c rpa^OM, oa Tora je^HOM h Ha MeTeopojioniKoj oncepBaTopHjH 
Ha Bpanapy. 

y jyHy, jyjiy, aBrycTy h cemcMSpy 6hjio je BeoMa Tonjio c 
Bpjio peTKOM nojaBOM na^aBHiia h MajiOM kojihhhhom, HapoHHTO y 
aBrycTy. HajBHiua TeMnepaiypa y jyHy oiuia je 35,7 CTeneHH (21. 
jyHa), y jyjiy 38,0 CTeneHH (09. jyjia), y aBryciy 39,9 CTeneHH (24. 
aBrycTa) h y ccm CM6py 33,6 CTeneHH (27. ccmcMSpa). 

JleTa 2012. y Beorpa^y je 3a6ejie>KeHa necTa nojaBa npojiacKa 
xjiaAHor (JjpoHTa 6e3 naAaBHHa, y jyHy 1 oa 5, y jyjiy 2 oa 6 a y 
aBrycTy 3 oa 4 cjiynaja. flaioie, 6hjio je 6 oa ynymio 15 cjiynajeBa 

xjiaAHHx (jipomoBa k oj h HHcy ycjiOBHJin KHiuy. 

y OKToSpy je npBHx ceAaM AaHa 6hjio Tonjio, 01. OKToSpa 
Haj BHiua TeMnepaTypa 6njia je 33,7 CTeneHH. 3aTHM je 3axjiaAHJio h ao 
16. OKToSpa najio je BHiue oa nojiOBHHe npocenHe MecenHe cyMe 
naAaBHHa. Oa 17. ao 23. OKioopa 6hjio je CTaSiumo, cyimano BpeMe 
ca cbhm KapaKTepncTHKaMa Mhxojbckom jieTa Koje je npeKHHyTO ca 
ABa MarjiOBHTa AaHa (24. h 25.0KTo6ap). 


Ta6ejia 1. HajmnKe, HajBHiue h cpeAn>c TeMnepaType h KOJiHHHHa 
naAasHHa y BeorpaAy y nepnoAy oa 02. anpnjia ao 25. OKToSpa 2012. 


roAHHe 


nepnoA 

T min Tmin 

cpeflH>e 

T max T max 

cpe^H>e 

Tsr 

cpe^H>e 

KoJIHHHHa % OA 

naAaBHHa npocexa 

02-30. anpi-m 

7.4 

0,2 

17,6 

30,2 

12,3 

61,9 

115,3 

Maj 

13,1 

7,4 

23,0 

30,8 

17,6 

127,9 

180,6 

JyH 

18,8 

10,7 

30,3 

35,7 

24,5 

16,0 

18,4 

jyjiH 

21,2 

15,2 

32,7 

38,0 

26,7 

39,0 

59,4 

aBrycT 

19,4 

13,8 

32,6 

39,9 

26,0 

4,5 

8,4 

cenTeM 6 ap 

16,3 

8,5 

27,7 

33,6 

21,5 

30,7 

62,4 

01-25. OKT 

8,8 

5,9 

18,8 

33,7 

13,2 

29,6 

69,8 

02.04-25.10. 

15,0 

0,2 

24,7 

39,9 

20,3 

309,6 

73,4 

1888-2012 

12,8 

-6,9 

23,8 

43,6 

18,1 

421,7 

100 

o^CTynaite 

+3,2 

+7,1 

+0,9 

-3,7 

+2,2 

-112,1 

-26,6 


JleTO (jyH, jyjiH h aBrycT) je 6hjio HajTonjnije oa Kano cy 
nonejia peAOBHa HHCTpyMeHTajiHa Mepeita oa 1888. roAHHe ca 
npocenHOM TeMnepaTypoM oa 25,7 CTeneHH h 24 AaHa ca 
MaKCHMajiHOM TeMnepaTypoM jeAHaKOM hjih bhihom oa 35 CTeneHH. 




EeozpadcKa uiKOJia Memeoponozuje 
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CnHKa 1. ^HeBHe kojimmmiic na^aBHiia y Eeorpa^y y ncpno^y o# 02. 
anpHJia #o 25. OKToGpa 2012. rcwme. 



CnHKa 2. 23,i icbi rc MaKCHMajme TeMnepaType y Bcorpa^y y ncpwo^y o/j; 
02. anpHJia #o 25. OKToSpa 2012. ro^HHe. 
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EeozpadcKa uiKona Memeopomizuje 



CnHKa 3. /JiiCBiie MHHHMajiHe TeMnepaType y Bcorpaay y nepnoAy oa 
02. anpHJia ao 25. oieroOpa 2012. roAHHe. 



CjIHKa 4. TOIIJIH H XJiaAHH AGO l OAHHC Ha OCHOBy BHCHHa H,eHTpajIHHX 
H30XHncH Ha 10-mb noBpniHHH (M. CrcBaiiHCBHh). 


EeozpadcKa uiKOJia m cm eopoji ozuje 
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Ta6ejia 2. IleTHaecT najionjiHjHx jieTa y Ecorpany y nepno/iy on 


1888. flo 2012. 



JleTO 

(jyn-iyj'-aBi) 

T cpen&e 

Tmin 

cpeflite 

Tmax 

cpefl&e 

1 

2012 

25,7 

19,8 

31,9 

2 

2003 

24,6 

18,9 

30,5 

3 

1946 

24,5 

18,0 

30.3 

4 

2007 

24,5 

18,6 

30,4 

5 

2000 

24,1 

17,8 

30,2 

6 

1950 

24,0 

17,1 

30,1 

7 

1952 

23,5 

17,3 

29,5 

8 

1963 

23,4 

17,4 

29,3 

9 

1992 

23,4 

17,9 

29,3 

10 

2008 

23,4 

18,2 

29,1 

11 

2011 

23,4 

18,2 

29,1 

12 

1928 

23,3 

16,4 

30,1 

13 

1998 

23,3 

17,6 

29,2 

14 

1931 

23,2 

16,6 

29,9 

15 

1994 

23,2 

17,8 

29,0 


Taocjia 3 IleTHaecT Haj cbokhjhx JieTa y Beorpany y nepnony on 1888. 


no 2012. 



JleTO 

(jyii-jyji-aBr) 

T cpcaibc 

Tmin 

cpcaibe 

Tmax 

cpe#H>e 

1 

1913 

18,6 

13,4 

24,3 

2 

1926 

18,8 

14,0 

24,5 

3 

1949 

19,4 

14,2 

24,6 

4 

1976 

19,5 

14,6 

24,7 

5 

1919 

19,6 

14,5 

27,1 

6 

1933 

19,6 

14,4 

25,7 

7 

1899 

19,7 

14,0 

25,7 

8 

1914 

19,7 

14,4 

25,6 

9 

1925 

19,7 

14,5 

26,1 

10 

1940 

19,7 

15,0 

25,1 

11 

1984 

19,7 

14,6 

25,1 

12 

1893 

19,8 

13,9 

25,3 

13 

1903 

19,8 

14,2 

25,9 

14 

1978 

19,9 

14,7 

25,5 

15 

1969 

20,0 

15,1 

25,3 
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EeoapadcKa lUKOJia Mem eopoji uzuje 


EeoepadcKu Mapamon 2013. zodune, Mecei{a anpunay 21. dany. 



Hede/bKO Todopoeuh, wian „Kny6a 100 Mapamona mpnu ceoj 
113. Mapamon, y Eeozpady, 21. anpwia 2013. zodune. 



EeozpadcKa uiKona Mem eopoji oeuje 
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^OKyMeHT 6poj 7 
7522. ro^HHa (2013.) 
y Eeorpany 

lamicn o BpeMeHy y xjiaAHOM /jeJiy ro/jHHe 

2012 - 2013 . 

BpeMeHCKe npnjiHKe y Eeorpany 
on 26. OKToSpa 2012. no 04. anpmia 2013. 

HedejbKo Todopoeuh 

Ilocjie Tonnor h cyniHor neTa h npBe nojiOBHHe jeceHH, 
cpeflHHOM OKToSpa CTHrao je npBO 3HanajHHje ocbokcibc c khiuom, a 
3aTHM KpajeM OK i oSpa join jcnno. Y noBCMSpy je oneT 6hjio toiijio, y 
BetiHHH nana cyBO h yraaBHOM cyimano, KHiue je 6hjio ynojia Mai be. 
HajBHina TeMnepaTypa 6HJia je 05. noBeviSpa, 23,0 CTeneHH. Ehjio je 
BeTpoBHTO, y 11 naHa nysajia je KornaBa. Mpa3a HHje 6hjio, ceM 
npH3eMHor Mpa3a y jeflHOM naHy. On neu,eM6pa na no noneTKa 
anpnjia, naKJic yKJby L iyjyhM h i pn 3HMCKa Meceu,a, npeoBJial)HBajio je 
toiijio h oojiamio BpeMe ca hccthm nanaBHHaMa, yraaBHOM khiuom. 

CHera je 6 hjio Majio. rjiaBHH HajieT 3HMe 6 ho je noueTKOM h 
cpenHHOM neu,eM6pa. IIpBH CHer je nanao 03. neu,eM6pa a chcikhh 
noKpHBau je 6 ho y nepuony on 08-17. neu,eM6pa. HajBeha nneBHa 
BHCHHa CHeucHor noKpHBaua on 37 cm 3a6ejie>KeHa je 12. neu,eM6pa. 
XjianHO ca CHeroM h chokhhm iioKpuBancM 6 hjio je y KpaTKHM 
ncpHonHMa y ipajaiby on iickojihko nana, n»a y npyroj hojiobhhh 
jaHyapa, naa y (|ic6pyapy h naa y MapTy, cpenHHOM h KpajeM Meceu,a. 
y npyroj nojiOBHHH MapTa h iiohctkom anpHJia npeoBJial)HBajio je 
xjianHO BpeMe, caMO je y Tpu nana MaKCHMajiHa uncBiia TeMnepaTypa 
npejia3HJia nyroronmuibc npoccnnc bpcuhocth. 

On ucucMSpa na no anpnjia 3a6ejie>KeHa je HaTnpocenHa 
KOJiHHHHa nanaBHHa. HajBume nanaBHHa 6hjio je y MapTy, 95,4 mm, 
iuto je 213% on npoccMiic BpenHOCTH. HajBnma nHeBHa TeMnepaTypa 
on 21,3 CTeneHa 6njia je 08. MapTa, a 16,0 CTeneHH 6njia je cpenHHOM 
jaHyapa (21. jaHyap). HajiiH/Ka TeMnepaTypa 6njia je -8,4 CTeneHa (10. 
nen,eM6pa). Bno je ncnon npocenaH 6poj naHa c Mpa3eM (43 naHa, 
npoceK 52 naHa) n CBera 7 neneHnx naHa (npocex 18 naHa). 
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BeoepadcKa umona m em eopoji ueuje 


H y nepnofly oa Aeu,eM6pa na ao noneTKa anpnna necTO je 
AyBana KornaBa, oomhiio y rpajaiby 1-3 Aana. y npBoj iiojiobhhh 
MapTa y ipn Aana 6hjio je rpMJBaBHHe, Ha noApynjy rpaAa 3a6ejic>Ken 
je h rpaA. Ilpn npojiacKy jaKO H3pa»ceHor xnaAiioi (J)poHTa y ncACJby, 
31. MapTa, y MecTy TopAa y BaHaiy je ca rp m j ba b m n c k h m ooa annua 
3ana>KeHa h TpouSa (TopHaAo) Koja je nopyimuia KpoBOBe Kyha. 

y u,eAHHH, 3HMa MO>Ke AT ce OKapaKTepHme Kao yMepeHO 
6nara h Bj[a>Kna, a cahhiio h u,eo xnaAHH ago roAHHe. CpeAH>a 
TeMnepaTypa tot nepnoAa 6nna je 3a 1,3 CTeneHa BHrna oa 125- 
roAHHiH>er npoceKa, a naAaBHHa je 6hao BHine 3a 34%. 

OBaKBe BpeMeHCKe npHjiHKe, pcjiai HBiio toiijio h BCipoBH io ca 
AOCTa naAaBHHa, ohjic cy ycjiOBJbcnc n cornu nnKAonnua h 
CpcA03CMJby. Bhjio je Bpjio maao Anpcicrnnx npoAopa xjiaAiioi 
Ba3Ayxa ca ceBepo3anaAa, a H30CTajiH cy npHjiHBH xjiaAiioi Ba3Ayxa ca 
ceBeponcTOKa EBpone. IJ,hkaohh cy ce naj L icinhe KpeTajin ca 
AuianiHKa, npeKO 3anaAHor CpcAOACUJba, AneHHHCKor h jyra 
BaAKaHCKor nojiyocTpBa. To je ycnoBJtaBajio necTe h oShahc CHe>KHe 
naAaBHHe y oGjiaci n Anna h Ha 3anaAy BajiKana, a noApynje Cponjc 
ce HaAa3HAO Ha nepH(j)epHjH ca cjiaoo nApavKcnnu chokhhm 
naAaBHHaMa h 3axjial)cibHMa, ajin ca AOCTa khlhc. 


Ta6ena 1. Hajmiace, Haj BHrne h cpcAinc TeMnepaType h KOAnnnna 
naAaBHHa y BeorpaAy y nepHOAy oa 26. OKToSpa 2012. ao 04. anpnna 
2013. roAHHe. 


nepnofl 

T min Tmin 

cpeflH>e 

T max T max 

cpeflH>e 

Tsr 

cpe^ite 

KoJIHHHHa % O a 

naAaBHHa npocexa 

26-31 AO . 

6,4 

0,5 

15,2 

20,0 

10,2 

15,3 

180,0 

HOBeMSap 

7,4 

3,1 

14,5 

23,0 

10,5 

28,1 

51,5 

flepeniOap 

- 0,1 

- 8,4 

4,8 

13,6 

1,9 

55,1 

104,0 

janyap 

0,7 

- 4,5 

6,8 

16,0 

3,2 

76,9 

174,0 

(JieOpyap 

2,2 

- 4,1 

7,7 

15,3 

4,4 

53,4 

134,8 

MapT 

3,2 

- 3,3 

11,0 

21,3 

6,6 

95,4 

213,4 

01 - 04 . 04 .. 

2,8 

1,7 

11,2 

11,7 

5,4 

12,3 

192,2 

26 . 10 - 04 . 04 . 

2,7 

- 8,4 

9,1 

23,0 

5,6 

336,5 

134,0 

1888-2012 

0,7 

- 26,2 

8,0 

31,0 

4,3 

251,1 

100,0 

0flCTynaH>e 

+ 2,0 

+ 17,8 

+ 1,1 

- 8,0 

+ 1,3 

+ 85,4 

+ 34,0 




BeoepadcKa uiKona m em eopon ozuje 
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CnHKa 2. /I,hcbi rc MaKCHMajme TeMnepaType y Bcoi paay y ncpnoay oa 
26. OKToSpa 2012. ao 04. anpnna 2013. roAHHe. 



CaHKa 3. 24 1 r c b 1 1 c MHHHMajme TeMnepaType y Beoi paay y nepnoAy oa 
26. OKToSpa 2012. ao 04. anpnna 2013. roAHHe. 
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EeoepadcKa uiKona Mem eopoji ozuje 



CnHKa 1 . ^iicbiic kojihhhiic na/uiBMiia y Bcorpa^y y nepnofly o# 26 . 
OKToSpa 2012 . flo 04 . anpiuia 2013 . ro^HHe. 











BeoepadcKa lUKona Memeoposumije 
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^OKyMeHT 6poj 8 
7522. ro^HHa ( 2013 .) 
y Eeorpany 


JlHCTaH>e AHBJter KecTeHa 

EeJieuiKe BjiaAHMHpa JaKumha y nepnoAy 1876-1899 

HedejbKo Todopoeuh 

y CpSHjn cy MeTeopojioniKa Mcpciba h ocMaipaiba aanoHCJia 
cpeflHHOM ^eBeTHaecTor BeKa Ka^a je Bjia^HMHp JaKninh (1824-1899), 
npo())ecop Jlmjeja h HJian /IpyuiiBa cpScKC cjiobcchocth, nocTaBHO 
TepMOMeTap y Beorpa^y, Ha Ce&aicy, h oa 01. jaHyapa 1848. roAHHe 
peflOBHO 6ejie>KHO TeMnepaTypy Ba3flyxa h aiMOC(|)cpck'c nojaBe. 
JaKHinlieBa Mepeita h ocMaipaiba cy 3a6ejie>KeHa y AHeBHHijHMa 
( Tlozodonuc ) kojh cy yKopimciiH y mecT CBe3aica. jjo Aanac je 
canyBano neT CBe3aKa, aok ncAOcraje jama (HCi Bp i a) CBecxa y Kojoj 
ce Hajia3e pe3yjrraTH ocMaTpa&a 3a nepnoA Aeu,eM6ap 1865 - 
HOBeMSap 1875. roAHHe. 

MepHO MecTO 6 hjio je y ABopmuxy jieTH>HKOBu,a JaKmHheBHx, 
Ha naAHiiaMa CcibaKa oKpeHyTHM aana^y, ca iioiacaom Ha peicy CaBy, 
3eMyH h CpeM, Ta^a abacko oa i paAa, Ha HaAMopcKoj bhchhh oa 90 
MeTapa, ca reorpa(j)CKHM KOopAHHaTaMa 44°48’ c.r.m. h 20°27’ n.r.A, 
Ha 4 ao 5 MeTapa oa nopoAHHHe Kyhe, y ceHu,H ycaMJbcnoi bcjihkoi 
K ecTeHa, kojh ce y Mapiy 2008. toahhc cpyrnno ycjiCA CTapocTH. 
CBaKOAHeBHO npHcycTBO npn Mcpciby h 0CMaTpaH>y MCicopojiouiKHx 
napaMeTapa OMOi yhnjio je BjiaAHMHpy JaKiiiHhy h capaAHHH,HMa Aa 
3a6ejic>Ke h MHora Apyra npnpoAHa Aoral)aH>a Kao hito je HBCiaibc 
ahbjbci KecTeHa y h>hxobom ABopHHiTy. Obh iioabuh cy jeAHaKO 
Aparou,eHH Kao h mctcopoaolukm. Bhjbhh cbct pearyje Ha BpeMeHCKa 
Aoral)aH.a h (j)a3e pa3Boja cy y KopejiaijHjH ca mctcopoaolukhm 
napaMeTpHMa, npe CBera c TCMiicparypoM, h noKaaaiejb cy 
KAHMaTCKHx ocoSmia HeKor MecTa h noApy^ja. BpeMeHCKe npnAHKC y 
OApcljciiOM CTaAHj’yMy pa3Boja 6 hjbkc HHcy HCTe CBaKe toahhc, 
nocToje OApcljcna OACTynaita hito 3a nocACAnuy hmb AaTyMCKO 
noMepaite HeKe (j)a3e pa3Boja. TaKBH noAau,H nocpeAHO HaM roBope o 
BpeMeHCKHM npHAHKaMa y HeKoj ioahiih, a y AyroM HH3y roAHHa 
Mory Aa yKa>Ky h Ha npoMeHe hckhx kahmbtckhx (ftaKTopa. 
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EeozpadcKa uiKona Memeopo.iozuje 


TaScjia 1. Eenemice Bjia^HMHpa JaKixinha o .aaxyiviy jinciaiba KecTeHa 
(1876-1899) Ha CcibaKy (90 m). CpcaibH .aaxyM jnicxaiba jc 31. MapT 
(90. flaH y roflHHH), HajpaHHjH 23. MapT, HajicacHHjH 09. anpHJi. 


aaTyM 

aH y 

rOJIMIIH 

aaTyM 

H an y 

rO/lHHH 

flaTyM 

flaH y 
rOAHHH 

27.03.1876. 

87 

30.03.1884. 

90 

29.03.1892. 

89 

27.03.1877. 

86 

21.03.1885. 

80 

07.04.1893. 

97 

01.04.1878. 

91 

02.04.1886. 

92 

29.03.1894. 

88 

01.04.1879 

91 

01.04.1887. 

91 

01.04.1895. 

91 

09.04.1880. 

100 

27.03.1888. 

87 

24.03.1896. 

84 

1881 

- 

07.04.1889. 

97 

23.03.1897. 

82 

1882 

- 

27.03.1890. 

86 

29.03.1898. 

88 

08.04.1883. 

98 

05.04.1891. 

95 

28.03.1899. 

87 


TaOcjia 2. /(an y roamm h npoccMan aaxyM jnicxaiba auBJbcr KecTeHa 
(1991-2010) Ha HeKOJiHKO jioKau,Hja y okojihhh Eeorpaaa (y xarpaan 

je naaMopcKa BHCHHa). 


rwwHa 

OSpenoBau 
(80 m) 

OcTpyacHHija 

(87 m) 

CypHHH 
(75 m) 

MHTpOBHIia 
(81 m) 

Kouejbeea 
(130 m) 

1991 




98 

96 

1992 




105 

98 

1993 

100 



115 

108 

1994 

89 



105 


1995 



91 

107 

98 

1996 

108 


105 

115 

111 

1997 

93 


100 

117 

116 

1998 

93 


100 


96 

1999 

91 


96 

110 

99 

2000 

90 


92 

103 

97 

2001 

81 


82 

99 

111 

2002 



94 

91 

97 

2003 

102 


103 

109 

106 

2004 



104 

103 

99 

2005 



106 

106 

106 

2006 



106 

100 

102 

2007 




95 

89 

2008 


86 


94 

86 

2009 


92 


99 

94 

2010 


91 


98 

92 

HajpaHHjn 
a aTyM 

81 

(22. MapT) 

86 

(26. MapT) 

82 

(23. MapT) 

94 

(03. anpHJi) 

86 

(26. MapT) 

HajKacHHjn 

.aaTyM 

108 

(17. anpHJi) 

91 

(0 1 . anpHJi) 

106 

(16. anpHJi) 

117 

(27. anpHJi) 

116 

(26. anpHJi) 

Cpe/jibH 

aaTyM 

94 

(04. anpiui) 

90 

(31. MapT) 

98 

(08. anpiui) 

104 

(14. anpHJi) 

95 

(05. anpiui) 
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Ilo^auH o JiHCiaiby flHBJBer KecTeHa y nepnony on 1876. no 
1899. roflHHe OMoryliaBajy nopel)eH>e ca noflau,HMa H3 hobhj er 
BpeMeHa. OBfle lie 6hth npHKa3aHa KpaTKa ynopeflHa aHajnm 
nonaraKa o Jinciaiby nuBJbcr KecTeHa nocne CTOTHHaK ronmia. 
Ha>KajiocT, He nocToje nonaii,H ca HCTe JioKau,Hje, ajiH Kao no6pa 
anpoKCHMaii,Hja Mory jia nocjiy>Ke nonauM ca hckojimko jioKau,Hja y 
OKpy>KeH.y. y ia6cjiH 1 .yarn cy nonaijH o Jinciaiby nuBJbcr KecTeHa 
Ha CcibaKy, a y l aScjiH 2 ca hckojihko npyinx jioKau,Hja. 

Pa3JiHKa y naryiYiy CTannjyMa paaBuha jcnnc Te hctc 6hjbkc, y 
obom cjiynajy nuBJbcr KecTeHa, 3aBHCH npe CBera oh reorpa(J)CKe 
niHpHHe h naHMopcKC bhchhc. 3a CBaKH CTeneH reorpa(J)CKe niHpHHe h 
3a CBaKHx 150 MeTapa bhchhckc pa3JiHKe, npoMeHa TeMnepaType 
h3hoch 0,75°C. Obc npoMeHe HMajy 3 a noaicnuny npoMeHy naryMa 
CTaflHjyMa pa3Bnlia 3 a 4 nana. Hjih, npoMeHa TeMnepaType 3a 1 
CTeneH H3a3HBa pa3JiHKy y naryiYiy pa3Boja BereTau,Hje 3a 5 nana. y 
OBfle nocMaTpaHHM cjiynajeBHMa obh (jjaKTopn (nojia CTenaHa r.m. h 
50 m naHMopcKe bhchhc) Hncy npecynHH 3 a pa3JiHKe y naxyMHMa 
paaBuha, ibhxob yTHH,aj yonniTeHO nocMaTpaHO movkc na y3poKyje 
pa3JiHKy ho 2 nana. Eeneimce 0 naiyMHMa noKa3yjy Behc pa3jnnce 
H3wcl)y jioKau,Hja Ha pejiaTHBHO ojihckom pacTojaity, hito 3Hann n a 
HeKH npyi H (jjaKTopn HMajy yTHH,aja. OnJiyHyjyhn (j)aKTop Morao 6h na 
6yne KapaKTepncTHKa MepHor MecTa: BpcTa, narnO h eKcno3HH,Hja 
TepeHa, aaciyiubcnoci BereTau,Hje, CTapocT 6hjbkc h onniTe 
oporpa(j)CKe KapaKTepncTHKe. 3nawajiia pa3JiHKa je y onniTHM 
oporpa(|)CKH\i KapaKTepncTHKaMa; CypMHii, C.Mhtpobhhh h 
OopcnoBau ce Hajia3e y paBrnraapcKHM TepeHHMa (IlaHOHCKa HH3Hja), 
a CcibaK, OcTpy>KHHii,a h KouejbCBa Ha npBHM y3BMincibH\ia Ha ooony 
Te paBHHH,e. y MecerpiMa ho nonci Ka Jinciaiba (xnanHH hco iohhiic) 
Ba>KHy yjiory HMa h CHHonTHHKa CHTyau,Hja 36or npyraHujnx 
MaHH(j)ecTaLi,Hja Ha jioKau,HjaMa ca p a3 jihhhthm oporpa(j)CKHM 
oco6HHaMa. Ilpn u,HKJiOHajiHoj CHTyapHjH ca o6jiau,HMa, nanaBHiiaMa 
h BeTpoM HeMa anaHajnc pa3JiHKe, ajin OHa nocTojn npn CTa6njmoM 
aHTHH,HKJiOHajiHOM THny. Tana ce hccto jaBJta TeMnepaTypHa 
HHBep3Hja h c h>om iipaTcha Mama; y hh>khm npocTpaHHM upcncjiHMa 
npnMeTHO je xjianHHje y3 nyrorpajiio 3anp>KaBaibc Marne. To 
ycjiOBJbaBa h pa3JiHKy y aKTHBHHM h ccIjcki mbiimm TeMnepaaypaMa h 
TeMnepaTypHHM cyMaMa ho iiohci iioi CTannjyMa jiHcraiba. Taj yTHH,aj 
ce jacHO bhhh Ha ocHOBy pa3jnnca cpcnibnx naryMa Jinciaiba hhbjbci 
KecTeHa y C. Mhtpobhh,h h KouejbCBH. 
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CcibaKy je reorpa(J)CKH HajSjnoica h ca HajnpH6jiH>KHHjHM 
oco6HHa MepHor MecTa OcTpy>KHHii,a. CpenibH naiyM Jinciaiba 
flHBJter KecTeHa Ha obhm jioKau,HjaMa je hcth. HaacanocT, 3 a 
OcTpy>KHHLi,y He nocTOjH hobojbho nyianaK hh3 nonaTaxa TaKO pa 
nocTOjH Moiyhnoci oncrynaiba. Ajih, aico h 3 a Te 3 ronmic 
ynope^HMO nonaiKC H3 OcTpy>KHHii,e ca ohhm3 h3 C. MHTpoBHu,e h 
Kou,ejteBe, yonaBa ce ohhoc kojh 6h Morao pa ce npHMeHH Ha u,eo 
nepnofl. AHajioraja c thm 3ana>KaH>eM yica3yje pa je cpeflitH naiyM Ha 
CeH.aicy bhhho paHHjn on OHor y CypHHiiy (reorpatftcKH Bpjio 6jiH3y) 
h C. Mhtpobhh,h HajBepoBaTHnje H3 hcthx pa3Jiora, a to je yTHH,aj 
TeMnepaTypHe HHBep3Hje 1 ip m craGnjuiOM aHTHH,HKJiOHajiHOM 

BpeMeHy. 36or KpaiKohe h HexoMoreHOCTH HH30Ba, obhc HHcy 
paHynaiH iCMiiepaiypiiH (jiaKTopn xoj h 6h paim npeu,H3HHjy cjinxy 0 
pa3JiHKaMa cpeflanx naiyMa. IJ,hjb je 6ho caMO onniTe 3ana>KaH>e. 

ynopel)HBaH>e naiyMa Jincxaiba nuBJbcr Kccicna Ha CcibaKy y 
HH3y on 22 roflHHe y nepnony on 1876. no 1899. ro^HHe h Ha 
HeKOJiHKO okojihhx jioKau,Hja y HH3y oh 20 ronmia y nepnony oh 
1991. ho 2010. roHHHe He yica3yje Ha 3HanajHe pa3JiHKe H3Mel)y h>hx. 
To nocpenHO naBOHH Ha aaKJbynaK na ce TeMnepaTypHH pe>KHM y Ta 
HBa nocMaTpaHa nepnona, H3Mel)y Kojnx je jcnan Bex, Hnje 6htho 
pa3JIHKOBaO. 

H nopen ocKynHHX nonaTaica, HaMehe ce 3aKJtyHaK pa ce 
KJiHMaTCKe npnjiHKe y nocJienH>nx CTOTHHaK roHHHa Hiicy 
npoMeHHJie. 
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^OKyMeHT 6poj 9 
7522. ro^HHa (2013.) 
y Eeorpany 


IIoHOBJbHBOCT toiijihx JieTa y Eeorpa/jy 

AHajiH^a 6poja naua ca HajemuoM hhcbhom TeMnepaTypoM 
je/jHaKOM li. in BehoM on 35 CTeneHH 

HedejbKo Todopoeuh 


1. YBon 

BpeMeHCKe npHJiHKe, mpavKenc npeKO MHoniTBa 
MeTeopojioniKHx napaMeTapa, ncnpcKHniio ocu,HJiyjy oko upoccmior, 
paBHOTe>KHor craiba (KJiHMaTCKH cpcnibaun). IlonaBJbajy ce nocne 
HeKor nepMona, ajin npaKinmio HHKan Hncy Here, Beti ce y iickom 
onpel) eHOM CTeneHy (aMiuimyna) pa 3 JiHKyjy on npcTxoniiHx. 
HcipavKHBaHH noKymaBajy na ympnc 3 aKOHHTOCTH nonaBJbaiba 
cjihhhhx BpeMeHCKHx CHTyaii,Hja hjih Hexor MeTeopojioniKor 
napaMeTpa. Taico, cana cy aKiycjuiH pa 3 HH mincKcn mipKyjiauifjc Kao 
iuto cy NAO (North Atlantic Oscillation), AO (arctic Oscillation), 
PDO (Pacific Decadal Oscillation), LSO (Luni-Solar Oscillation) n 
n,HKJiycn CyiiMCBe aKTHBHOCTH. 3a nonpynje Ecorpana ycraiiOBJbcna 
je Kopejian,nja H 3 Mel)y obhx mincxca n hohobjlhbocth xjianni-ix 3 HMa 
xoje cy OKapaKicpHcanc TeMnepaTypoM n bhchhom CHe>KHor 
noKpnBana (Paskota M, Vujovic D, Todorovic N, 2013). y obom pany 
naje ce xpaTica aHajin 3 a hohobjlhbocth Tonnnx JieTa y Eeorpany n 
npojeKn,nja 3 a napennc nenenujc. 

2. IIonauH 

y pany cy KopnmheHH nonaon o cpenaoj Jicuboj (jyH-jyjin- 
aBrycT) TeMnepaTypn n 6 pojy nana ca HajBnmoM nriCBiiOM 
TeMnepaTypoM jenHaKOM hjih BehoM on 35 CTeneHH. 

3. MeTon pana 

3a aHajiH 3 y cy KopHiuheHH rpa(j)Hii,H h cneKTpajiHa aHajiH 3 a 
nonaraKa. Tonjia JieTa y Beorpany, mpa>Kcna npexo TeMnepaTypHor 
pe>KHMa, HMajy onpel)eHy aaKonmocT noHaBJBaiBa. 
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CnHKa 1 . Cpc^iba Jici iba TeMnepaTypa y Beorpa^y 



Guinea 2. Epoj nana ca Haj bhhiom ahcbiiom TeMnepaTypoM jcAiiaKOM 
hjih BehoM oa 35 CTeneHH y Beorpa^y y nepnoAy 1888-2012. 
IIoAaTaKa o 6pojy AaHa HHje 6hjio 3a roAHHe 1911., 1914.-1916., 
1919., h 1942. 
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Ha cjihh,h 1 yonaBajy ce nepnoAH ca ipcnaoM pacTa h 
onaaaiba cpcaibc jictibc TeMnepaType. KapaKTcpncTnmic ioahiic Koje 
pa3ABajajy Te nepnoAe cy 1913. h 1976. c Haj hh>kom cpeA&OM 
jiciibom TeMnepaTypoM h Ay>RHHOM nepHOAa H3Mcl]y h>hx oa 63 
roAHHe, h roAHHe 1946. h 2012. c Haj bhihom jictibom TeMnepaTypoM h 
nepnoAOM H3Mel)y h>hx y Tpaja&y oa 66 roAHHa. AHajiH3a Ha ocHOBy 
noKpeTHor HH3a noAaTaica oa 5 manna Aaj c Ay*HHy thx nepHOAa y 
Tpajan>y oa iipmSjiitatio hcto tojihko roAHHa (64-66 roAHHa). 

Ha cjihh,h 2 Taxolje ce yonaBajy nepnoAH ca ncuihoM nojaBOM 
jieTa ca bcIihm hjih Ma&HM SpojcM AaHa ca TeMnepaTypoM jeAHaKOM 
hjih bcIiom oa 35 CTeneHH. Bpoj AaHa ca CKcrpcMiio bhcokom 
TeMnepaTypoM je y Kopejiau,HjH ca cpcaibOM jictibom TeMnepaTypoM 
(Vujovic D, Todorovic N, 2008), Taico Aa cy Ay*HHe yoneHnx 
nepHOAa H3Meljy KapaKiepMC i nmic roAHHe npnSjinacHor Tpaja&a. Ha 
ocHOBy noKpeTHor HH3a noAaTaKa oa 5 roAHHa AoSnja ce nepnoA y 
Tpajan>y oa 65 roAHHa. nopeA Tora, motjih 6h ce h3aboj’hth nepnoAH 
y KojnMa je 6poj AaHa ca t max =>35 hccto 6ho BeliH oa 10 (1917-1952, 
Tpaja&e 35 roAHHa, h 1988-2012, Tpaja&e 24 roAHHe), h nepnoAH 
xaAa je h>hxob 6poj 6ho MaftH oa 10 (1953-1987, Tpaja&e 34 roAHHe). 
^(ajoie, Ha ocHOBy obot KpHTepnjyMa, jeAaH u,eo nepnoA (Tajiac) ca 
„ToruiHM“ h „xnaAHHM“ jieTHMa HMa ipajaibc oa 69 roAmia hito je 
BpeAHOCT npnGjiH/Kiia paHHje ao6m jciiHM Ay/Ki-inaMa ipajaiba. 
AKTyejiHH „TonjiH“ nepnoA je HenoTnyH. 




CjiHKa 3. nepnoAorpaM 3a 6poj neTH>Hx AaHa ca t max =>35 CTeneHH. 

CneKTpajiHa aHajiH3a yica3yje Ha hohobjbhboct 6poja AaHa ca 
t m a v =>35 CTeneHH CBaKnx 4-5, 14 h 31 roAnny. HeAOBOJbiia ay/Kniia 
HH3a He OMOi yhaBa Ao6Hjan>e BpeAHOCTH cjieAeher Ay*er nepHOAa. 
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CneKTpajiHa aHajiroa jictibc TeMnepaType #aje hohobjbhboct 
oa 60 roflHHa (Vujovic D, Todorovic N, 2008). rpacjiHHKH mctoa 
aHajiH3e cpcjntc Jicribc TeMnepaType n 6poja liana ca t max =>35 
CTeneHH #aje hohobjbhboct on 65 Ioanna. 

Taoejia 1. nonyuapnocT l o^nna ca cjihhhhm jictibhm TeMnepaTypHHM 
pe>KHMOM. flo^auH y KOJiOHaMa: l-6poj KapaKicpHCinmie iohhiic, 2- 
roflHHe, 3-6poj jiana ca tmax=>35 CTeneHH y roam hi y kojiohh 2, 4- 
roflHHe, 5-6poj iiana ca tmax=>35 CTeneHH y iojihiih y kojiohh 4, 6- 
jjy/KHiia Tpajaita iicpMoaa H3Mel)y lojinna y kojiohh 2 h 4. Y 
m c f) y p cu o b h m a je jjy/KHiia Tpajaita nepHOjia H3Mel)y Ioanna y ncroj 


kojiohh. 


I KapaKTepHCTHHHH MaKCHMYMH | 

] KapaKTepHCTHHHH MHHHMyMH 1 

l 

2 

3 

4 

5 

6 

l 

2 

3 

4 

5 

6 

l 

1918 

17 

1985 

5 

67 

l 

1913 

0 

1976 

0 

63 


3 


3 




13 


13 



2 

1921 

19 

1988 

11 

67 

~2~ 

1926 

0 

1989 

0 

63 


6 


4 




3 


2 



3 

1927 

16 

1992 

13 

65 

~3~ 

1920 

4 

1983 

0 

63 


1 


1 




3 


4 



4 

1928 

17 

1993 

13 

65 


1929 

1 

1991 

1 

62 


7 


7 




3 


4 



5 

1935 

9 

2000 

17 

65 

“5“ 

1932 

0 

1995 

0 

63 


8 


7 




8 


10 



6 

1943 

11 

2007 

16 

64 

~ 6 ~ 

1940 

0 

2005 

4 

65 


3 


5 




1 


1 



7 

1946 

22 

2012 

24 

66 


1941 

0 

2006 

4 

65 








3 


3 









~8~ 

1944 

3 

2009 

3 

63 






65,5 






63,38 


4. Pe3yjiTaTH 

AHajiH3a epc/Hbc jieTite TeMnepaType h 6poja jiana ca 
Haj bhihom jhicbhom TeMnepaTypoM jcanaKOM hjih BchoM oa 35 
CTeneHH Ha iickh nainn ynapyje roannc ca cjihhhhm BpcanocrnMa 
obhx napaMeTapa. Y npenicanoj raScjin 1. aaie cy roannc h ayacHHa 
Tpajaita ncpnoaa H3Mel)y ibhx, a rjiaBHH KpHTepnjyM je 6ho 6poj aana 
ca Haj bhihom flHeBHOM TeMnepaTypoM jcanaKOM hjih BchoM oa 35 
CTeneHH, a Kao kopckthbhh jjaKiop y3HMaHa je cpcaita jieTita 
TeMnepaTypa. 

Ha ocHOBy 3ana>Kaita o CMeitHBaity TonjinjHx h xjiaannjnx 
jieTa MOiyhc je jioiickjic carjicaarn h itHxoBe 6yayhe ocu,HJiaii,Hje 
(pHTaM). npojeKH,Hja ce cacTojn y oapclpiBaiby KapaKTcpncinminx 
roanna c „toiijihm“ h „xjiaannM“ jieTHMa h ibhxobhm oaroBapajyhnM 
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6pojeM /Uana ca t max =>35 CTeneHH, hohobjbhbocth, BpcanocTiiMa 
cpciubc jiciibc TeMnepaType h rpcimy 06a napaMeTpa. 

y TaSejiH 2, y kojiohh 6, #y>KHHa Tpajaita nepnofla H3Mel)y 
roflHHa y kojiohh 2 h 4 je ocpe#H>eHa Ha 65 ro^HHa 3a o6a rana 
KapaKTepncTHHHHx ra L iaKa, a y kojiohh 5 ypaiynar jc ipcua nopacTa 
6poja flaHa ca t max =>35 CTeneHH kojh h3hoch 1 ,qaH Ha 100 ro^HHa. Ha 
ocHOBy KapaKTepHCTHHHHx lanaKa jiai nx y ia6cjiH 2, ocu,HJiaii,Hja h 
ipciuia cpcaibc Jiciibc TeMnepaiype ypal)eH je rpac|)MK (cjiHKa 4). 

Ta6ejia 2. npojeKu,Hja 6poja ziana ca t max =>35 CTeneHH y Ecorpany. 


SnaMCibc Bpcauoci H jc hcto Kao y ia6ejiH 1. 


1 KapaKTepHCTHHHH MaKCHMyMH 1 

1 KapaKTepHCTHHHH MHHHMyMH | 

1 

2 

3 

4 

5 

6 

l 

2 

3 

4 

5 

6 

1 

1950 

15 

2015 

16 

65 

l 

1949 

2 

2014 

3 

65 


2 






4 


4 



2 

1952 

11 

2017 

12 

65 

2 

1953 

0 

2018 

1 

65 


5 


5 




2 


2 



3 

1957 

8 

2022 

9 

65 

3 

1955 

0 

2020 

1 

65 


6 


6 




4 


4 



4 

1963 

7 

2028 

8 

65 

4 

1959 

0 

2024 

1 

65 


5 


5 




5 


5 



5 

1968 

3 

2033 

4 

65 

5 

1964 

0 

2029 

1 

65 


5 


5 




6 


6 



6 

1973 

2 

2038 

3 

65 

6 

1970 

0 

2035 

1 

65 


8 


8 




6 


6 



7 

1981 

2 

2046 

3 

65 

7 

1976 

0 

2041 

1 

65 


4 


4 




7 


7 



8 

1985 

5 

2050 

6 

65 

8 

1983 

0 

2048 

1 

65 


3 


3 




3 


3 



9 

1988 

11 

2053 

12 

65 

9 

1986 

0 

2051 

1 

65 


4 


4 




3 


3 



10 

1992 

13 

2057 

14 

65 

10 

1989 

0 

2054 

1 

65 


1 


1 




6 


6 



11 

1993 

13 

2058 

14 

65 

11 

1995 

0 

2060 

1 

65 


7 


7 




10 


10 



12 

2000 

17 

2065 

18 

65 

12 

2005 

4 

2070 

5 

65 


7 


7 




1 


1 



13 

2007 

16 

2072 

17 

65 

13 

2006 

4 

2071 

5 

65 


5 


5 




3 


3 



14 

2012 

24 

2077 

25 

65 

14 

2009 

3 

2074 

4 

65 


5. 3aKJtyHaK 

noHOBJBHBOCT 6poja /jaiia ca t max =>35 CTeneHH y iiepMoay 1889- 
2012. OMOiyhaBa npojeKu,Hjy 3a napeaHC HCuciiHje. CneKTpajma 
aHajiH3a h rpa(})HHKa MCioaa yKa3yjy aa lie napcanHx 30-35 rojiHiia 
6poj ^ana ca t max =>35 CTeneHH onajjaiH, a 3aTHM noHOBO pacra. 
npojeKH,Hja cpeaibc Jiciibc TeMnepaType je y Kopejiau,HjH ca 
npojeKu,HjoM 6poja aana. 
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Ha ocHOBy Tora y napcfliic ipn flcucnuje mo>kcmo omckubbih 
rpciifl nafla Jicribi-ix TeMnepaTypa. 

Y yKynHOM rpciifly nopacTa cpcflibc roflmmte TeMnepaType y 
Eeorpafly najBchH yuco HMajy 3HMCKe MHHHMajme TeMnepaType uito 
je npe CBera nocjieflHu,a yp6aHH3an,nje (ninpeme rpafla n CTBapame 
TonjiOTHor ocTpBa n yp6aHH3an,nja ncnocpcano oko MeTeopononiKe 
oncepBaTopnje). 36or Tora 6n npoj eKTOBaHH ipcnfl nafla Jicubi-ix 
TeMnepaTypa jeflHHM ac-hom 6no K0MneH30BaH 3 hmckhm rpciiflOM 
nopacTa (aKO ra 6yfle 6 hjio) uito 6h Ha roanimteM HHBoy y3poKOBajio 
6jia>KH rpciifl nafla cpcflibnx roflniuibnx TeMnepaTypa. 


6poj flaHa 

30 


npojeKMMja 6poja flaHa ca flHeBHOM tmax=>35 
y Eeorpafly 3a nepMOfl 2013-2085 


1 6poj flaHa ca tmax=>35 
InpojeKLinja 

-5 per. Mov. A\g. (npojeKpuja) 



CjiHKa 4. Epoj flaHa ca t max =>35 CTeneHn y Eeorpafly ofl 1889 flo 
2012, npojeKn,nja 3a nepnofl 2013-2085 ca TpeHflOM Ha ocHOBy 
noKpemor HH3a noflaTaica ofl 5 roflHHa. 


Pe<])epeHue: 

1. Vujovic D, Todorovic N, 2008: The Changes in Extreme Air 
Temperatures during the period 1887-2007 at Belgrade, Serbia. 
Ovidius University Annals, Series: Civil Engineering (2008), 1, No. 
10, 119-124, Constantza, Romania. 

2. Paskota M, Vujovic D, Todorovic N, 2013: Repetitiveness and 
underlying characteristics of climatologic parameters in winter Theor. 
Appl. Climatol., DOI: 10.1007/s00704-012-0788-6, IF 20 ii=1.942 (M 22 ) 
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^OKyMeHT 6poj 10 
7522. ro^HHa ( 2013 .) 
y Eeorpany 


,H,aTyM nocjieAH>er CHera h CHemior 

noKpHBana y Beorpa/jy 
y nepnoAy 1991-2013. 

HedejbKO Todopoeuh 

CHe>KHH HOKpUBaH je Ba>KaH KJIHMaTCKH (|)aKTOp. HjCIOBO 
ciBapaibc n 3anp>xaBaibc y iickom pernoHy 3aBncn npe CBera on 
TeMnepaType Ba3nyxa a OHa on xeMnc(j)epcxe UHpKyjiaijHjc Ba3nyxa n 
pacnoneJie nojta hhcxot n bhcoxot npnmcxa. IIojaBa nanaaa CHera n 
ibci OBO 3anp>KaBaibc Ha TJiy je pc3yjnaT CBeyKynHor yrnnaja npyinx 
MeTeopojioniKHx ejieMeHaTa y pa3JiHHHTHM cmiom hhxhm 
CHTyau,HjaMa. IIocMaTpaHH xpo3 nyin hh3 ronmia, cHer h ciiokiih 
noxpnBan nocTajy KJIHMaTCKH ejieMeHTH h ca npyiHM ejieMeHTHMa 
no6pn cy noKa3aTeJBH KJiHMaTCKHx rpciwoBa. 

IlocjienifcHx ncucnrija uinpn ce xmiOTe3a o rnoSamiOM 
O'lOiubciby. TeMnepaTypa y Eeorpany y nocjicnibHx 125 ronmia HMa 
rpciin nopacTa, a Haj H3pa)xeHnj h rpcnn nopacTa HMa 3HMCxa 
TeMnepaTypa. Obhc HelieMO o6pa3JiaraTH rpciin TeMnepaType, caMO 
he mo HanoMeHyTH na je n>eH Snarn nopacT npe CBera nocncnuna 
yp6aHH3an,nje. Obhc lieMO npnKa3aTH xaxaB je ipcnn KJinMaTCKor 
eneMeHTa CHera H3pa>xenor npexo nocnenaer naryMa nanaaa CHera n 
nocncnacr naryMa chokhot noKpnBana. 

Fiona uh y ra6cjin 1 jacHO iioxaayjy na nocnenanx ncncimja, y 
nepnony „KJinMaTCKnx npoMeHa“, HeMa 3HanajHnx noMcpaiba 
aHajiH3npaHHx naryMa. Cpenan naryM nocnenaer nanaaa CHera y 
nepnony on 1991. no 2013. ronHHe, y nopel)eay ca nonau,HMa 
CToronuniaer HH3a (1887-1986), npaKTnnHO ce Hnje npoMeHno. 
jjaiyM nocncnacr CHe>KHor noKpnBana HMa noMax xa xacHnjeM 
nary My. Pa3Jinxa Hnje iiacrajia xao peayji'iai xnnMaTcxnx npoMeHa, 
jep Tana 6n roBopnjin o ny>xcM rpajaay 3HMe n 3axnal)eay, Bch je 
nocncnuna HeyjenHaneHe MeTononornje y3HMaaa y3opxa. 3a 
CToronmnan nepnon nonan,n o choxhom noxpnBany cy y3eTn caMO y 
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ohhm /jaiiHMa Kaaa je peracTpoBaH y 7 nacoBa yjyTpo, a iioaauM 3 a 
1991-2013. HMajy npH/ioflaTe ^aHe ica^a je yHeT y #HeBHHK 
ocMaTpa&a Haico ra Hnje 6hjio y 7 nacoBa yjyTpo. flaioie, aKO hm3mo 
to y BH^y, h cpcaiBH ^aiyM iioaicaiBcr ciic/Kiioi noKpuBana HeMa 
BnanajiiH noMaK y oflHocy Ha npci xoaiiH CToroamuibH hh3. 


TaSejia 1. flaTyM nocjie#H>er CHera h chokhot noKpHBana y Eeorpafly 
y nepnofly 1991-2013. * IIoflaii,H #o 15. anpHJia 2013. **Pe3yjrraTH 
ocMaTpaaa MO Eeorpa# y nepnofly 1887-1986. 
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,Hok. 6poj 11 

7522. roaima ( 2013 .) 
y Beorpaay 


/T H HA MHK A TPOIICKHX IJHKJIOHA H 
rJIOBAJlHO OTOnJLABAHjE 

^Hp BnaflaH ^ypnh, peflOBHH npo(J)ecop 
rcoi pa(|)CKM (JjaKynTeT, Ecorpan 


AncTpaKT: Ochobhh u,hjb OBor pa^a je na ce yTBp^n #a jih nocrojn 
Be3a H3Mel)y ynecTajiocTn TponcKHx rpnoioHa n raoSajiHor 
OTombaBaiBa. IIoflaii,H 3a nepno# 1970 -2012. noKa3yjy j \ a ce 6poj 
TponcKHx uHKJiona Ha 3cmjbh CMamyje. Tpcim noBehama 6poja 
u,HKJiOHa y ceBepHOM ATJiaHTHKy mije ciaiHC'iHMKH anaHajan h 
nocjicaHua je mctohojioliikhx ncnoy3aanociH. TpcimoBM TponcKHx 
u,HKJiOHa He yKa3yjy Ha /lOMmiaunjy pacxyher yTnn,aja aHTponoreHor 
e(|)CK i a CTaKJieHe oainxc Ha mnxoBy opojnoc i . 


Abstract: The main objective of this paper is to determinate a 
potential relationship between the frequency of tropical cyclones and 
global warming. Data for the period 1970 -2012 show that the number 
of tropical cyclones on Earth decreases. Increase in the number of 
tropical cyclones in the North Atlantic is not statistically significant 
and they are a result of methodological uncertainty. The trend in 
tropical cyclones does not indicate to the dominant influence of the 
growing influence of anthropogenic greenhouse gases effect on their 
counts. 
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yBOR 

TponcKH ii,hkjiohh iipcAcraBJbajy jcAiiy oa HajonacHHjnx npupoaunx 
ncnoi oaa. Ochm bcjihxhx MaTepnj ajiHHx ry6m axa, oahocc h 6pojnc 
jtyacKC >KpTBe. YparaH Cciiah, koj'h je noroAHO HCiomiy o6any CA/j 
y jeceH 2012., noArpejao je CTpaxoBe MHorax p a cy Jbyan Aonpuiicjm 
eMHCHjOM racoBa ca e<j)exTOM CTaKJieHe 6aui ie Mcuihoj nojaBH obhx 
cthxhj’hhx CHJia. IIojeflHHH aMcpHMKH ceHaTopH yprapajy Ha CA/j h 
Md)yiiapoany xajcAiiHuy pa ce cnpoBcay xhthc Mepe y CMaH>eH>y 
eMHcnje yubcuaHOKXHaa. xaxo 6h ce cnpeMHJia „rjio6ajiHa 
KaTacTpo(f)a“ 

( http://www.epw.senate.gov/public/index.cfm?FuseAction=Minoritv.B 
logs&ContentRecord id=43bfed3e-d728-lb7f-dl8e-9303 1772348a) . 
MHora MeflHjH y xopy yno3opaBajy pa Jbyan cbojom Accrpy kthbiiom 
aKTHBHOinby npeTe pa H3a30By „noTon 6 h6jihjckhx pa3Mepa“, axo ce 
He npcay3My xHTHe Mepe 6op6e npoTHB „rao6ajiHor OTonji>aBaH>a“ 3a 
xoje ce He aoboah y cyMH>y pa cy ra H3a3BajiH jtyAH 
(http://www.globalwarming.org/wp- 
content/uploads/2012/1 1/bloomberg cover stupid. jpg) . 

Ochobhh h,hjb paAa je 6 ho pa ce yTBpAH pa jih nocTojH Be3a H3Mel)y 
ynecTajiocTH Tponcxnx n,HXJiOHa h „rjio6ajiHor OTonji>aBaH>a“, y 
cxjiony TBpaibH pa ce Hccnnia excTpeMHHx nojaBa Ha IIjiaHeTH 
noBebajia i ioxi ynmajeM pacTyber amponoreHor e(j)exTa CTaxjieHe 
6amTe. 

nocjicaibH, hctbpth H3BemTaj Paanc rpyne 1, Mel)yBJiaflHHor naHejia 
3a xjiHMaTexe npoMeHe (IPCC, 2007), caap/XM pcayjnaic Aoonjcnc 
Haj HOBnj hm nay-urn m HCTpa>XHBaH>HMa y3poxa caBpeMeHHx 
xjiHMaTCXHx npoMeHa. y TpeHyTxy npunpcMC 3a mTaMny OBor pa^a, 
jom yBex nuje 6 ho Aocxynan nexn H3BemTaj Paane rpyne 1, njiaHHpaH 
3a 2013. y nexBpxoM H3BemTajy ce nauiamaBa pa cy axMOC(j)epcxe 
xoHH,eHTpan,Hje racoBa ca e(j)exxoM CTaxjieHe 6amTe, a napoHuro 
yrjbciumoxcHAa, MeTaHa h a30xcy6oxcHAa eHopMHO yBebaHe y 
OflHoey Ha npeHHflycTpHjcxH nepnoA, h pa cy ibhxobc catamite 
BpeAHOCTH HajBebe y npoTexjiHx 650 000 roAmia. 
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OcMOTpeH nopacT Konucmpaunja yrmeHAHOxcHAa, MeTaHa h 
a30Tcy6oKCHfla y TOKy nocneflaer CTOJieha, y3poKOBaH je npe CBera 
caiopcBaibCM (Jdochjihhx ropHBa, npoMeHOM HaMeHe Kopmuheiba 
3eMJBHIIITa H apyi HM JbyACKMM aKTHBHOCTHMa. Ha OCHOBy HBJ HOBHJ HX 
pe3yjiTaTa HCTpa>XHBaH>a KOHCTaTyje ce p,a cy JbyACxe axTHBHOcm y 
nepnofly oa 1750. ao AaHac, AOBeae ao MepjtHBHx npoMeHa 
eHepreTCKor Snjianca ai MOC(|)cpc (ycjieA aHTponoremix h iipupoAnnx 
(})aKTopa yBchan je e(j)eKaT CTaKJieHe oaui ic 3a 2,9 W/m2 y nepnoAy 
nocjie 1750. roAHHe, npn neMy ce caMO 0,12 W/m2 npHnHcyje 
yTHu,ajy npnpoAHHx (})aKTopa, tj’. npoMemi conapHe KOHCTaHTe). 


y H3BeniTajy ce Aajbc iibboah xoHCTaTau,Hja Aa cy HOBa HcnmHBaiba 
KJiHMe 20. BCKa, Kao h AupcKina ocMaxpaiba npoMeHa caAauiH>e xjihmc 
noTBpAHJia yTHu,aj aHTponoreHor (j)axTopa Ha uiooajino 3arpeBaH>e 
aTMoec})epe, oahocho Ha nopacT TeMnepaType npH3eMHor cjioja 
aTMOC(j)epe, CMameme Mace CHera h CHe>XHor h jieAeHor noxpHBana, h 
nopacT HHBoa Mopa. PeracTpoBaHe npoMeHe ochobhhx KJiHMaTCKHx 
ejieMeHaTa, Kao h npoMeHe y yHecTajiocTH h HHTeH3HTeTy KJiHMaTCKHx 
eKCTpeMa, noTBpAHJie cy CHCTeMaTCKe npoMeHe kjihmc xaxo Ha 
rjioOajiHOM Taxo h Ha pernoHajiHOM HHBoy. 


nopeA pci HCipoBaiiHx npoMeHa y tcpmhhxom pe>XHMy h pe>XHMy 
naAaBHHa, y mhofhm peraoHHMa CBeTa pemcTpoBaHe cy h npoMeHe y 
HHTeH3HTeTy h yHCC'ianoci H nojaBe xjiHMaTCxnx excTpeMa, xao hito 
cy cyme, nonjiaBe, xjiH3HmTa, epo3Hja 3 eMJBHiHT a , TponcKH 
Uhkjiohh, ojiyjHe HenoroAe npahcne rpaAOM, choxhc MeliaBe h 
jiaBHHe, TajiacH excTpeMHO bhcoxhx TeMnepaTypa Ba3Ayxa, Mpa3eBH, 
jaxe XHine xpaTXor rpajaiba, myMCXH noacapn, ycaoBH 3a mupcibc 
enHAeMHja, y3poxyjytiH Bejinxe JtyACxe >xpTBe h MaTepHjajme mTeTe. 
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EA3A IIO/IAIAKA H METO^OJIOrHJA HCTPA5KHBAH>A 

Fiona nn o 6pojy TponcKHx pmcnoHa Ha 3cmjbh y n,ejinHH, npey3eTH cy 
ca HHTepHeT anpece http://policlimate.com/tropical/global frequency . 
OoyxBahcnc cy CBe rnaBHe o6jiacTH TponcKe n,HKJioreHe3e (Ta6c.na 
6p.l). rtonauH cy o6pal)eHH Kao mccchiic bpchhocth. OoyxBaiajy 
nepnon 1970 - 2012. ronmra h HajBehHM nenoM cy pe3yjiTaT 

caTejiHTCKHx ocMaipaiba. flnHaMHKa npoMeHa hccihiic TponcKHx 
pmoiOHa yTBpl)HBaHa je mctohom jiHHeapHor ipcima h noKpeTHHx 
CpCHIBHX BpeflHOCTH. 

Taocjia 6p. 1: KaparrepHCTHKe TponcKHx rpnaiOHa no OKeaHCKHM 
OaceHHMa* 


BaceH 

IloHeTaK 

ce30He 

Kpaj 

ce30He 

TponcKe 

onyje 

(>34 

HBopa) 

(ro^nnifte) 

YparaHH 

(>63 

HBopa) 

TU, 

KaTeropnje 

3+ 

(>95nBopoBa) 
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26,7 

16,9 

8,5 

J y>KHOHH Jl H j C KO 0 KC a II C K H 

H0BeM6ap 
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20,6 

10,3 

4,3 

CeB.- HcT. THXOOKeaHCKH 

Maj 
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16,3 
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4,1 

C c b c p n o am a n tc k h 
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9 

4,8 
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5,4 

2,2 

0,4 
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flOBHJEHH PE3YJITATH H P A3M AT P AH> A 

Y nocMaTpaHOM nepnofly 1970 - 2012., 6ejie>KH ce Onara, 
ciaiHC'i HMKH 6c3naMajan HeraTHBHH ipcna 6poja TponcKHx pmcnoHa. 
flaKJie, aoc iymiH noaauM 3 a nocjicaibc 43 l oannc noKa3yjy pa ce 6poj 
TponcKHx u,HKJiOHa Ha 3eMJtH CMaityje. HajBHHie hx je 6 hjio y 
aBrycTy 2004. (20), a HajMaH.e y Majy 1995, Kana jcamiH nyT HHje 
3a6cjie>KCi[ m-ijcaan TponcKH h,hkjioh y TOKy HinaBor Meceu,a 
(rpatfiHKOH 6p.l). 

rpa(j)HKOH 6p.l: Tpena npoMeHa 6poja TponcKHx u,HKJiOHa y 

Cbctckom oxeaHy 
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Ako ce nocMaTpajy noKpeTHe .UBanaccTOMCCCHiic Bpe^HOCTH, bm^h ce 
na je HajBHHie aKTHBHH nepnofl 6 ho npn noneTKy HH 3 a (oKToOap 
1970. - cenTeMSap 1971. (Ill TponcKHx ipnoiOHa), a HajMaite 
aKTHBHH jyHH 2010. - Maj 2011. (64 u,HKJiOHa), /hikjic npn Kpajy HH 3 a 
(rpa(j)HKOH 6p.2). To je y CKJiaay ca pe 3 yjiTaTHMa ^o 6 njeHHM 
jiHHeapHHM rpciiaoM. 
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rpac|)MKOii 6p.2: IloKpeTHe UBanaccTOMCCcmie BpcuiiociH 6poja 
TponcKHx u,HKJiOHa y Cbctckom OKeaHy 
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Gabriel A. Vecchi n Thomas R. Knutson Ha 3BaHHHHOM cajiy GFDL 
(Geophysical Fluid Dynamics Laboratory/NOAA, Princeton, NJ.), najy 
H3Banpcnny aHajiH3y caBpeMeHnx rpciiuoBa TponcKnx u,HKJiOHa h 
ncnoyMHua Koje ce jaBJtajy npnjinKOM TyManema nodnjeHHx 
pe3ynTaTa - http://www.gfdl.noaa.gov/historical-atlantic-hurricane- 
and-tropical-storm-records . 

KoHCTaTyjy na je npahcibc caBpeMeHnx rpcunoBa TponcKnx OJiyja h 
yparaHa on, cymTHHCKor 3Hanaja 3 a paiyMCBaibe KaKO KJiHMaTCKe 
npoMeHe yniiy Ha iboxoBC napaMeTpe. PaayMCBaibc ympaja kjihmc 
H a yparaHe 6 h 6hjio h on BejiHKor 3Hanaja 3 a npoucuy h>hxobc 
nnnaMHKC y npojeKu,HjaMa npoMeHe kjihmc y SyuyhnocTii y 
pa3JiHHHTHM cgeHapiij HMa IPCC-a. 
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Ha ocHOBy hctophj’ckhx H3Bopa, npH3eMHHx h panHOCOHnaacHHX 
Mepeita, Kao h Ha ocHOBy aBHOHCKHx h caTejiHTCKHx ocMarpaiba, 
(jjopMHpaHa je 6a3a noaaiaKa TponcKHx OJiyja h yparaHa ( HURDAT - 
http://www.aoml.noaa.gov/hrd/hurdat/), koj'h cy ce jaBJtajiH y 
ceBepHOM ATJiaHTHKy. HaxoH naxotHBe aHajiH3e h xoMoreHH3an,Hje 
noaaiaKa yTBpl)eHO je na je oh xpaja 19. bckb holhjio ho noBchaiba 
uecTHHe TponcKHx OJiyja h yparaHa y obom ccr iopy, ajin na je to 
nocjieHHH,a, npe CBera, yHanpeljema MeTOflOJiorHje H.HxoBor 
pci MCipoBaiba. LLInpH ocbpt Ha OBe pe3yjiTaTe najy (Vecchi and 
Knutson (2008); Landsea et al (2010); Vecchi and Knutson (2011 ).; 
Villarini et ah (2011 ). 

fleTajtHa aHajnm rpacjiHKOHa (6p. 3) noKa3yje na je nocMaTpaHO no 
nemanaMa, 6poj yparaHa cpcnibe nyacHHe ipajaiba nopacTao oh 
ocaMHeceTHx roflHHa 20. Beica. MeljyTHM, axo ce nocMaTpa u,eo hh3, 
oh neHTane 1881-1885., He yonaBa ce npHcycTBO 6 hjio xaxBor TpeHna. 
Hnax, rpoiiCKC OJiyje, xoje Tpajy xpahe oh HBa nana, noKa3yjy ckok 
dpojuociM oh cpenuHe hcbchcccthx roflHHa npomjior Bexa. 
no3HBajyhn ce Ha paiinjc panoBC, Vecchi h Knutson npHMehyjy na je 
to H3i jicna nocjieHHH,a KBajiHTeTHHj hx ocMarpaiba. 

TpatfiHKOH 6p 3: (Icmanne Bpcnnoc™ 6poja TponcKHx n,HKJiOHa y 
CeBepHOM ATJiaHTHKy, pauii-mmc ny/xunc ipajaiba (npey3eTO oh 
L andsea, Vecchi, Bengtsson and Knutson (2009, J. Climate - 
http ://j ournals. ametsoc . org/doi/ abs/ 1 0 . 1 1 75/2009 J CLI3 034 , 1 ) 
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(Vecchi and Knutson 2008) , aHajiH3HpajiH cy y pamijeM paay rpcim 
6poja ceBepHoaTnaHTCKHx u,HKJiOHa 3 a Ana nepnoAa: 1878-2006, h 
1900-2006. (TpatfiHKOH 6p. 4). 

Tpa(j)HKOH 6p.4: TpcHA 6poja ceBepHoaTJiaHTCKHx u,HKJioHa 3 a Asa 
nepnofla: 1878-2006, h 1900-2006. (npey3eTO oa Vecchi and Knutson 
(2008, J. Climate - http://www.gfdl.noaa.gov/cms-filesystem- 
action/user files/gav/publications/vk 08 recount.pdf) 


Atlantic HURDAT Storms (Adjusted for Estimated Missing Storms) 1 878-2006 



Y npBOM nepnofly noAau,H yKa3yjy Ha pacT oa 1,6 u,HKJiOHa no Beicy, a 
y ApyroM 4,39 u,HKJiOHa no BCKy . IIpBO npnMehyjy Aa cy noAan,n 
CTapnjnx 0CMaTpan.a AoSnjeHn yrnaBHOM Ha ocHOBy opoACKi-rx 
AHeBHHKa, 36or nera je 6poj n,HKJiOHa cnrypHO noTn,en.eH. Ochm Tora, 
KOHCTaTyjy Aa je BapnjaSnjiHOCT iiOAaiaKa BennKa n Aa TpeHA hh y 
jeAHOM cjiynajy Hnje CTaTHCTnnKn aiiaMajan. OcBphyhn ce Ha Be3y 
H3Mel)y hccthiic u,HKJiOHa y ceBepHOM ATJiaHTHKy h rjio6ajiHor 
OTonibaBaH>a, h3Phhhto TBpAe Aa „Thus the historical tropical storm 
count record does not provide compelling evidence for a 
greenhouse warming induced long-term increase 44 . 
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3AKJLYHAK 

^.aioie, Ha ocHOBy H3Jio>KeHor MO»:e ce 3aKJtyHHTH fla je o# 1970. 
roflHHe npncyTaH CHJia3HH rpcim 6poja TponcKHx n,HKJiOHa Ha 
uiooajinoM HHBoy. nonauM koj'h yKa3yjy Ha noBehame opojnociH 
TponcKHx H,HKJiOHa y nojeflHHHM peraoHHMa (ceBepHH ATJiaHTHK) y 
^y>KHM nepnoflHMa cy noaic^Hua mciohojiolhkhx ncnoy3HanociH. 
Be3 o63npa Ha hhbo iioyanaiiociH, npoMeHa Hnje ct aTHCTHHKH 
3iiaMajna. CBe y CBeMy, ipciiHOBH TponcKHx u,HKJiOHa He yica3yjy Ha 
AOMHHaHTHH yTHH,aj uioSajiiioi OTorutaBaiBa, o^hocho paciyhci 
yTHH,aja aHTponoreHor e(j)eKTa CTaKJieHe 6ain i e Ha H>nxoBy opojnoci . 
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Prvi naucni institut srpskog naroda 
Meteoroloska opservatorija u Beogradu 
simbol nauke i kulture srpskog naroda i simbol Beograda. 



Prvi naucni institut srpskog naroda, Meteoroloska opservatorija 
u Beogradu predstavlja ustanovu od posebnog nacionalnog interesa a 
merni podaci neprocenjivo nacionalno blago. 


Nazalost, Prvi srpski naucni institut ukinut je od strane 
zagovornika izmisljenog „globalnog otopljenja“ i slucajno 
zalutalih i pretvoren u radnu stanicu. 


Ukidanje Meteoroloske opservatorije u Beogradu je pokusaj 
gusenja istorijskog pamcenja i samospoznaje o velikom istorijskom 
svedocanstvu naseg naroda i dostignucima u okviru svetske nauke iz 
oblasti meteorology e. 


M. T. Stevancevic 
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Aok. 6poj 12 

7522. ro/jima ( 2013 .) 
y Eeorpany 


CYHHEBA AKTHBHOCT H TYBAP (L YMANTR1A 
DISPAR L.) Y CPBHJH Y HEPMOAY OA 2010. AO 
AnPHJIA 2013. I O T HH F 

Munan MwieHKoeuh 

I 'eoapacJx Kii imcmumym „Joean Lfeujuh “ CAHY, Tbype JaKuuiha 9 

11000 Eeozpad 


AncTpaKT 

Y Cp6njH je y nepnozty oa 2010. ao anpHJia 2013. roomie flonmo flo 
noBehama opojnocTM, onnocuo rpa/iaunjc ry6apa. MeljyTHM, tok 
npeHaMHO>Keiba 6 ho je cnopnjH o# nporao3HpaHor 36or hh>khx Bpe^HOCTH 
coJiapHor (jmyicca Ha 2,8 GHz on OHCKMBanux (24. conapHH UHKJiyc jcaaii je 
on HajcJiaOHjHx). Y cjiynajy na ce Taxo HacTaBH, MO>xe na ce ouexyje 
iiacraBaK rpauaiinjc. Y pa/iy je Taxolje yxaaano h Ha Moryhy Be3y 
rcoiviarncTCKC aKTHBHOCTH h 6pojHOCTH ryflapa. 

KjtyMHe peon: ry6ap, rpanaiwja, Cponja, cojiapiin (j)jiy kc, A A hit/ickc, Ap 

HH/jeKC 


SOLAR ACTIVITY AND GYPSY MOTH (. LYMANTRIA DISPAR L.) 
IN SERBIA IN THE PERIOD 2010 - APRIL 2013 


Milan Milenkovic 

Geographical Institute "Jovan Cvijic" Serbian Academy of Sciences and Arts, 

Belgrade, Serbia 


Abstract 

There was increase in numerousness and outbreak of gypsy moth in Serbia in 
the period 2010 - April 2013. However, the course of the outbreak has been 
slower than predicted due to lower value of solar flux at 2.8 GHz than 
expected (Solar Cycle 24 is one of the weakest). If the pattern continues, the 
continued outbreak can be expected. The paper also points possible 
connection between geomagnetic activity and gypsy moth numerousness. 

Key words: gypsy moth, outbreak, Serbia, solar flux, AA index, Ap index 
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Yboi 

y CBecu,H 3 Bcorpa^cKC niKOJie MCicopojioi Hjc npHKa3aHH cy 
pe3ynTaTH HCTpa>KHBaH>a rpaaaunja iy6apa ejieKTpoMarHeTHOM 
mctoaom y (J)y hku,hj h cojiapHor (J)jiyKca Ha 2,8 GHz (Milenkovic et al. 
2010 ). YiBpl)cno je Aa ce rpaaauMjc ry6apa y Cp6njn jaBJtajy y 
nepHOflHMa Ka^a ce cojiapHH (jjjiyKC Ha 2,8 GHz Kpehe y pacnoHy oa 
npH6jiH>KHO 70 ao 120 sfu (jeAHHHH,a). To anann a a ce rpaAau,Hj'e 
jaBJtajy y BpeMe cjiaOnje aKTHBHOCTH CyHu,a, ajin h a a eKCTpeMHO 
HHCKe BpeAHOCTH cojiapHor (ftJiyKca Ha 2,8 GHz (hchoa 70 sfu) Mory 
AOBecTH ao CMaH>eH>a opojnoc i H i y6apa h npeKHAa rpaAau,Hje. 

y noMeHyTOM paAy AaTa je h nporao3a npeMa Kojoj „nocToje 
peajiHH ycjiOBH 3a nojaey Hoee rpaAapnje 2010 . roAHHe”. y oboj 
nporH03H HaBeAOHO je h cjieAelie: 

„IIpeMa AyrOpOHHOj XCJIHOHCm pHHIIoj npOrH03H aKTHBHOCTH 
CyHH,a ipc6a OMCKMBai H Aa lie ce BpeAHOCT cojiapHor (j)jiyKca y 201 1. 
toahhh KpeTaTH oa 100 ao 120 jeAHHHH,a. 

Ha ocHOBy ejieKTpoMameTHe MeTOAC mo ace ce 3 aKJty hhth Aa 
nocToje peajiHH ycjiOBH 3a nojaBy epynpHOHe roAHHe 2011 . roAHHe. 

y 2012. toahhh ipe6a OMCKMBai H Aa lie cojiapHH (j)jiyKC y Majy 
Meceuy 6hth BeliH oa 120 jcAmiHua KaAa ipeoa omckubbih 

3aycTaBJtaH>e AaJter pa3Boja rpaAapnje. 

y 2013. toahhh Tpe6a oneiCHBaTH cjiom rpaAapHje.” 

npeMa TOMe, npomo3HpaHa je rpaAau,Hja ry6apa y CpOnjH y 
nepnoAy 2010-2013. H,hjb obot paAa je Aa ou,chh TanHOCT nporH03e h 
npnicaace npHcycTBO ry6apa y CpOnjH y OAHOcy Ha aKTHBHOCT CyHH,a 
H3pa»:eHy npeico cojiapHor (fuiyicca Ha 2,8 GHz. 
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MaTepiijaji h Mexo/ie 

Ilo^auH o npHcycTBy rydapa npey3era cy oa PenydjinnKor 
3aBOAa 3 a ci ai HC i HKy PenydjiMKC Cpdnje ( www.stat.gov.rs/) , Kao n H3 
AOKyMeHaTa MnHHCTapcTBa nojbonpuBpcAC, TproBHHe, myMapcTBa n 
BOAonpHBpeAe PenydjiHKe Cpdnje ( www.mpt.gov.rs/) . 

noflaipi o conapHOM (J)jiyKcy Ha 2,8 GHz npey3eTH cy ca 
HHTepHeT cajTa: 

http://www.esrl.noaa.gov/psd/data/correlation/solar.data . 

Kopmuhcim noflagH o BpcAnociHMa reoMaraeTCKor A A 
HHAeKca npey3eTH cy ca cajTOBa: 
http://www.gao.spb.ru/database/esai/aa mod.txt 
ftp://ftp.ngdc.noaa.gov/STP/SOLAR DATA/RELATED INDICES/A 
A INDEX/AA YEAR 

BpcAHOCTH reoMameTCKor Ap mmcKca cy ca cajTOBa: 
ftp://ftp.dmi.min.dk/pub/Data/WDCCl/indices/kp-ap/ 
http://www.swpc.noaa.gov/ftpdir/weekly/RecentIndices.txt 

KopnmheH je CJiCKipoManieiim mctoa aHajin3e nonynagnja 
rydapa y (J)yHKu,Hjn conapHor (J)jiyKca Ha 2,8 GHz. 


Pe3yjiTaTH h ancKycnja 

IIpeMa noAauHMa PenydjinnKor 3aB0Aa 3a CTaTHCTHKy y 
Cpdnjn cy 2010. n 201 1. roAHHe 3adejie>KeHe nrreTe oa rydapa. 

ToAHHe 2010. nrreTe cy H3H0cnjie 2503 tn \ dpoj cjiynajeBa 7. 

( http://pod2.stat.gov.rs/ObiavljenePublikaciie/G201 l/pdf/G201 
15536.pdf ) 

ToAHHe 2011. mTeTe cy H3H0cnjie 2587 m'\ dpoj cjiynajeBa 6. 

( http ://pod2 . stat. gov. rs/Obi avlj enePublikacij e/G20 1 2/pdf/ G20 1 
25552.pdf ) ^ 

riopeljema paAn, 3a 2009. roAHHy HaBeAeHe cy mTeTe oa 1530 
m 3 , dpoj cjiynajeBa 51. 

http ://pod2 . stat. gov.rs/ Obi avlj enePublikacij e/G20 1 0/pdf/G20 1 0 
5521. pel f ) " 
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Ha noBchany opojnoci ry6apa yica3HBajiH cy h myMapcKH 
cipymbauH. Taico je MHHHCTapcTBO nojboiipuBpcac, myMapcTBa h 
BoaonpuBpcac PcnySanKC Cp6nje (YnpaBa 3 a myMe) 19. jaHyapa 
2010. H3flaao gOKyMCirr y KOMe ctoj’h: „HHCTHTyT 3 a myMapcTBO, 
Beorpag h HHCTmyT 3 a hh 3 hjcko myMapcTBO h 3aniTHTy >KHBOTHe 
cpegmic, Hobh Cag, koj'h page noBepeHe nocnoBe 3aniTHTe myMa- 
3aniTHTe 6ujba (peraoHajiHH gempH gnjanioBno-npornoBiie cjiy>ic6e), 
y cbom H3BeniTajy 0 pagy 3 a 2009. rogmry KOHCTaTOBajiH cy 
nociojaibc h 1 1 h u Hjaj n i h x acapHinra urreTHor HHceKTa ry6apa, ognocno 
npHcycTBO jajHHx jierajia OBe HiTeTOHHHe Ha noBpniHHH og 6.000 ha. 
CHHMaH>eM cxaiba Ha TepeHy yTBpl) eHO je ga cy jajHa Jieraa nojio>KeHa 
y npHgaHicy CTaSajia h Ha bhchhh go gBa MeTpa, a jiaSopaTopHjCKOM 
aHajiH30M gocxaBJbcimx y3opaKa, yTBpl) eHO je ga cy oggi-mnc 
BHTajIHOCTH H 3HaTHe 6pojHOCTH.“ 


y obom goKy\icmy TaKol)e ce naBOgu MoryliHOCT nojaBe HOBe 
rpagaunjc yKOJiHKO ce He npHCiynn y hhhit bb amy >KapHHiTa, a gare cy 
h npenopyice ga ce 3anoHHe MexaHHHKO cy36HjaH>e. Ha nogpyujy Hir 
„Eeorpag“ jajHa jierjia 6njia cy npHcyraa Ha 3735,66 ha, goic je Ha 
nogpyujy jn „BojBOgHHamyMe“ 3a6ejie>KeHO 1933,7 ha. Ha nogpyujy 
KpymeBH,a, KyueBa h Hu in a 3 a 6 ejie>KeH je cna6 Hanag Ha mbh>hm 
noBpniHHaMa (ncnog 100 ha), a Ha nogpyujy JIo3HHH,e perncTpoBaHa 
je nojaBa caMO nojegHHaumix jierajia. H oko MaHacTHpa BoroBal)a 
(onniTHHa JlajKOBau,) 3a6ege>Keno je 360,44 ha ca upHcyi iiHM jajHHM 
jieraHMa ry6apa. 

( http://www.mpt.gov.rs/download/Gubar%20www.pdf) 

y caoniHTeH.y MHHHCTapcTBa nojbonpHBpege, myMapcTBa h 
BOgonpHBpege PenySumce Cp6nje og 19. MapTa 2011. og concTBeHHKa 
h KopncHHKa myMa ce Tpa>KH ga „H3Bpme npunpcMC 3 a npegy3HMaH>e 
h gogaTHHx Mepa cy36HjaH>a mTeTHor miccKia iy6apa, yKOJiHKO 
BpeMeHCKH ycjioBH y napcgnoM nepnogy 6ygy norogoBagn pa3Bojy 
OBor mTeTHor HHceKTa. “ 


(http://www.mpt.gov, rs/articlcs/vicw/ 1 3/2302/CnPE L l ABAfbE- 
IBHPEIBA-HHCEKTA-ryEAPA.html ) 
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Here iojihiic H3BpmeH0 je h cy36wjaibc ry6apa ipei npaibCM H3 
Ba3flyxa. y OKBHpy „HH(j)opMari,Hje o rpanaHujn nrreTHor HHceKTa 
ry6apa y rnyMaMa PenySjiMKC Cp6nje h npcny3CTHM MepaMa h 
aKTHBHOCTHMa y pinny H>eroBor cy36njaiba“ (2. anpHjr 2013) 
iiaBCpeiio je h aicjiehc: „HHCTHTyT 3a hh3hjcko myMapcTBO h 
>KHBOTHy cpeflHHy H3 HoBor Capa, KOMe cy noBepeHH ^Hjainoano - 
nporH03HH nocjiOBH y oSjiacm 3aniTHTe rnyMa Ha noppynjy An 
Boj bojihiic, HoeiaBHO je 8.7.2011. ropmic YnpaBH 3a rnyMe H3BeniTaj 
o H3BpmeHoj aBHoaKu,Hj h cy36Hjan>a i y6apa y rnyMaMa MT CpeMCKa 
MHTpoBHu,a y 2011. i ohhiih. y aKiprjH je KopHmlieH npenapaT Foray 
48 B. KoHCTaTyje ce pa je npHMeHOM npenapaTa noemrayTa BejrHKa 
pepyKipija nonyjran,Hje ry6apa, cnpeicna pc())OJinjauMja rnyMa h 
aKiprja ou,eH>eHa Kao ycneniHa. “ 

(http://www.mpt.pov.rs/poslavlien/l 7 l/Za%20WEB%20silc%20Minis 
tarstva.pdf) 

H 3a 2013. roflHHy njraHHpaHO je pa ce cy36Hjan>e ry6apa 
BpniH, nopep ocTajrHx Mepa, h TpempaiteM H3 Ba3pyxa y3 npHMeHy 
OHOJiOLUKHx npenapaTa. 

3HanajaH je n „H3BeniTaj o CTan>y nonyjran,nja iy6apa y 
noppynjy pcm pajinc Cponjc y 2012. ropHHH h npepjior Mepa 3a 
cy36njan.e ibcioboi npeHaMHO>KeH>a“, Kojn je HHCTHTyT 3a 
myMapcTBO H3 Eeorpapa pocTaBno YnpaBH 3a rnyMe. Y obom 
poKyMcmy je naBCpeiio pa noBpinnHa myMa Ha Kojoj je KOHCTaTOBaH 
nanap i y6apa y ucmpajinoj Cp6njn h3hoch 171 914 ha (6jrn3y 40% 
jan n Bpjro jax nanap). HajyrpovKcnnja niyMCKa raapniicrBa cy 
Thmomkc myMe, EojteBan,, CeBepHH Kynaj KyneBO n Eopaita 
JIo3HHii,a. Y obom noKyMcmy aaKJbyncno je: „H Ha Kpajy, 

npeTnocTaBKa je pa lie y noppynjHMa rpe je 3a6ejre>KeH Bpjro jan 
HHTeH3HTeT nanapa, npyhc ropnnc y jeceH, ry6ap yhn y pcrporpapny 
(j)a3y, na lie HOBonojroaceHHx jajHHx jrerajra 6 hth 3HaTHO mbibc Hero y 
OBOj ropHHH. “ 

( http://www.mpl-pov.rs/arl.iclcs/vicw/42/3065/CnpoBohcibc-Mcpa- 
3aiHTHTe-myMa— OH-niTeTHor-HHceKTa-ry6apa.html) 

Ha Tcpmopnjn KojoM raapyjc jn , , B o j b o p n n a in y \i c “ nanap 
ry6apa 3a6ejre>KeH je Ha 3131,5 ha, hito 3Hann pa je y Peny6jrHH,H 
CpSnjH yrymio nanapiiyro npeKO 175 000 ha. 
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Ha ocHOBy CBera npeTxoflHO npracaaaHor, jacHO je #a je y 
CpdnjH y nepHOAy oa 2010. roamic ry6ap y noBchanoj opojiiocxn, a y 
naBcaciiHM iioKyMCiriHMa KopncxH ce TepMHH rpa^aipija. 
IlpoSjiCMHMa oapcljn Baiba ncpnoaa rpaaaunjc obbujih cy ce 
Milenkovic, Ducic & Milovanovic (2010). HaHMe, yoneHO je #a ce y 
jiHTepaTypHHM H3BopHMa Mory Hah h pa3JinHnxn iioaaun o iiohcxiihm 
h 3aBpniHHM roflHHaMa rpaaaixuje, a oacxyiiaiba cy ao .xbc roamic, 
hito y 3na L iajnoj Mepn OTOKaBa ncxpavKM Baiba. 

a 6h ce H3BpniHJia aHajiH3a HeonxoflHO je caraeflaTH 
Bpe^HOCTH cojiapHor (fuiyxca Ha 2,8 GHz y 24. cojiapHOM pmoryey, 
Kojnje noneo 8. jaHyapa 2008. ro^HHe. 


TaOejia: CojiapHH (JuiyKc Ha 2,8 GHz ( sfu ) y 24. cojiapHOM 
UHKJiycy (npoceHHe MecenHe epe/iHocTH) 

(http://www.esrl.noaa.gov/psd/data/correlation/solar.data) 


rop. 

jaH 

4>e6 

Map 

anp 

Maj 

jyw 

m 

aBr 

cen 

OKT 

HOB 

pep 

2008 

74,3 

71,1 

72,9 

70,2 

68,4 

65,9 

65,7 

66,3 

67,1 

68,3 

68,6 

69,2 

2009 

69,8 

70,0 

69,2 

69,7 

70,5 

68,6 

68,2 

67,4 

70,5 

72,3 

73,6 

76,8 

2010 

81,1 

84,7 

83,4 

75,9 

73,8 

72,5 

79,8 

79,5 

81,1 

81,7 

82,5 

84,2 

2011 

83,4 

94,6 

115,8 

112,5 

95,8 

95,8 

94,1 

101,7 

134,5 

137,2 

153,1 

141,2 

2012 

133,1 

106,8 

115,0 

113,1 

121,5 

120,9 

136,1 

115,7 

123,0 

123,2 

120,9 

108,3 

2013 

127,1 

104,2 

111,3 

- 

- 

- 

- 

- 

- 

- 

- 

- 


2008: Hhckc BpeanociH, oko h hciioji aoibc rpaHHu,e 3a rpaaaixuje 
rydapa, y BeheM flejiy roaniic dejie>Ke ce Bpeanocixi ncnoA 70 sfu, 
tokom jieTa 6ejie>Ke ce CKCipcMiio hhckc Bpeaiiocixi. 
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2009 : Cjihhiio Kao koh npcixonnc ronnnc, bpchiiocth oko noibc 
rpannuc, ajiH Hncy TaKO eKCTpeMHO hhckc Kao y neTO 2008, ycnoBH 3a 
noBchaibc opojnociH cy HeniTO noBOJBHHjH. 

2010 : ToflHHa je noHCJia BpcnnocrnMa npeKO 80 sfu, anH je ycncnno 
i iaxx . 3a npBy nonoBHHy anpnjia 6ene>KH ce npoceK 77,1 sfu (Bpcnnocr 
naBcncna y nporao3H rpanaunje ry6apa), ann cy y npyroj iiojiobhhh 
BpeflHOCTH HeniTO HH>Ke, Kao h y Majy. HaKO ce pann o HeniTO hjokhm 
Bpe^HOCTHMa, OHe HnaK yKa3yjy Ha rpanauHjy ry6apa. 

2011 : Bpe^HOCTH iiohctkom h cpeflHHOM iohhiic, hhko noBpeMeHO 
HH>Ke oh OHCKHBaiiHx, cy noBOJtHe 3a noBebaite opojnocTH iy6apa h 
TeK KpajeM ronnnc 6ene>Ke ce BpeflHocm nanan iopibc rpaHHue. 

2012 : Tokom OBe ronHHe BpenHOCTH cy 6jiH3y h oko ropae rpamme 
3a noBchaibc opojnoci H i y6apa h caMO y jaHyapy h jyjiy 3na L iajnnjc 
npena3e Ty rpaHHuy. 

2013 : BpenHOCTH h (j)e6pyapy h MapTy cy noBOJtHe 3a ry6apa, h 
yKa3yjy Ha to h a lie rpanannja TpajaTH. 

HajHOBHjH H3BemTajH ca TepeHa roBope o rpanaunjH ry6apa y 
Thmohkoj' KpajHHH Ha 57 000 ha. 

(http://www.novosti.rs/vesti/srbiia.73.html:427742-Gubar-napao- 
sume-u-T imockoj -krai ini) 

IlpoSjieM ca nporao3aMa rpanaunja ry6apa je y TOMe hito cy 
OHe Be3aHe 3a nporao3e aKTHBHOCTH CyHH,a. IloKa3ajio ce na je y 
ncpnony oh 2010. iohhiic aKTHBHOCT CyHH,a onjia nn>Ka oh 
nporH03HpaHe, TaKO na je 24. cojiapHH uHKJiyc jcnan oh najcjiaSnjnx. 
36or Tora 2012. roHHHe Hnje hohijio ho 3aycTaBJtaaa flayer pa3Boja 
rpanaunje. HanMC, cojiapHH (juiyKC Ha 2,8 GHz ce y npojiebe Te 
roHHHe KpeTao oko 120 sfu, hito je oko iopibc rpaHHue 3a rpanaunjc 
ry6apa. 

no CBeMy cynchn, rpanaunja ry6apa y Cponj h nacraBJba ce h 
y 2013. tohhhh. Jchhiio y CJiynajy nauior cKOKa BpeHHOCTH cojiapHor 
(|)jiykxa Ha 2,8 GHz MO>Ke ce OHCKHBarn npeKHH. Y CJiynajy na 
aKTHBHOCT Cyffli,a ocTaHe Ha nocanaiHibCM HHBoy, rpaHaunja be ce 
HacTaBHTH, ajiH ocTajy nKTaita HHTeH3HTeTa h nonpynja Ha KOMe ce 
jaBJba. 
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EjieKTpoMaraeTHa MeTona 3a cana He naje onroBop Ha OBa 
nHTaH.a. CojiapHH (fuiyicc Ha 2,8 GHz MO>Ke na ce kophcth 3a 
nporao3y nepnona rpanaipija, ajin H>eroBOM npHMeHOM He mo>kc aa ce 
npeflBHflH hh HHTeH3HTeT rpanaipije, a hh npocTop Ha KOMe he ce 
jaBHTH. y HCipavKHBaiba je iieouxoano yBecTH h flpyre (|iaKiopc, koj’h 
cy non yTHH,ajeM aKTHBHOCTH CyHga, Kao hito cy reoMaraeTCKH 
noKa3aTeJBH. 

3aTO je iiorpcSiio nouicnaiH BpennociH reoMaraeTCKor AA 
HH^eKca y nepnonuMa rpanaipija ry6apa y Cp0njn. 



roflUHa 


CjiHKa: TeoMarHeTCKH AA HH/jeKC (ro/iamite bdc/ihocth) y 
nepnoay 1951-2009. 

http://www.gao.spb.ru/database/esai/aa mod.txt 
ftp://ftp.ngdc.noaa.gov/STP/SOLAR DATA/RELATED INDICES/A 
A INDEX/AA YEAR 

YonaBa ce na cy y npyioj hojiobhhh 20. bckb iiajiiM/KC 
BpeflHOCTH A A mmcKca ynpaBO tokom lonuua y Koj u wa ce ocjiokc 
K yjiMHHagHje dpojHOCTH rydapa (13,983 - 1965. roomie h 16,133 - 
1997. roflHHe). Elpn TOMe, panu ce o HajjanHM i panauMjaMa rydapa y 
CpdnjH y obom nepnony. H 3 Meljy 1965. h 1997. ronuHe Kon Hac HHje 
ohjio TaKo hhckhx BpeflHocTH A A mincKca, a hh TaKo jaKHx ipanagHja 
rydapa. 

BpeflHocTH A A Miinckxa npudjiH/Kiie OHHMa H 3 1965. h 1997. 
deneace ce 2006, 2007. h 2008. ronmie, Kana je nornno no 
KyjiMHHau,Hje h xpaja rpanagnje rydapa. Tohhiic 2009. 3 adejiC/KCiie cy 
BeoMa HHCKe BpenHOCTH, nan Hcnon 9, hito je npeTXOflHO 3 adejie>KeHO 
join 1913. ronnHe. 
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reoMaraeTCKH Ap hi mere je Hajmnxe roflHimte BpennociH 
(ncnoA 10) tokom npyre nojiOBHHe 20. BeKa Taicol)e HMao 3a BpeMe 
noMeHyTe hbc najjaMC ipaaaunjc. On jaHyapa 2006. mccchiic 
B pe^HOCTH cy HcnoA 10, a noBpeMeHO cy eKCTpeMHO micxe (2 - 
Aeu,eM6ap 2009). 

( ftp ://ftp . dmi.min.dk/pub/Data/WDCC 1 /indices/kp-ap/) 
(http://www.swpc.noaa.gov/ftpdir/weekly/RecentIndices.txt ) 

IlpHMehyje ce a a ce rpaflapnje ry6apa y Cp6njn jaBJtajy y 
onpct)ci[HM pacnoHHMa bpchhocth reoMaraeTCKHx Hiinckca. Mel)yTHM 
npn xopHinhemy obhx i-innckca rpcOajio 6n HMaTH Ha yMy aa ce pa^n 
o iJioOajiiiHM noKa3aTejtHMa, a rpanaunjc ry6apa ce ncTpa>Kyjy Ha 
jiOKajiHOM HHBoy. Ha ocHOBy Tora, HajOojtn pe3yjrraTH Moran 6n a a 
ce onexyjy axo 6n ce kophcthjih jioKajiHH reoMaraeTCKH hiihckxh 
Hamer reoMaraeTCXor 3aBoaa. 

y npnjior Kopamheiby reoMaraeTCKHx nokaaarejba nay h 
pe3ynTaTH no koj'hx cy no man Izmaylov et al. (2005) h Kravchenko 
et al. (2006), koj'h cy HCTpa>KHBajiH ympaj conapHor (|)jiyKca Ha 2,8 
GHz, Boji(j)OBor 6poja cyimcBHx nera h Kp nnackca reoMaraeTCxe 
aKTHBHOCTH Ha BHHCKy MymHH,y Drosophila melanogaster. 3a CBa rpn 
noKa3aTeJBa yTBpl)eHa je CTaTHCTHHXH 3na L iajna xopenaipija ca 
noKa3aTeJtHMa opojnociH OBe BpcTe. It open Tora, Kravchenko et al. 
(2006) CMaTpajy na (jiaxTopn y Be3H ca aKTHBHomhy CyHH,a Mory na 
CTHMyjiHHiy iijiohhoct >xeHXH, xao h npe)XHBJBaBaH>e j aj a. 

3aKJtyHaK 

JXo noBehaiba opojnoci H, onnocno rpanaunje ry6apa y CpOnjH 
flomno je y nepnoay 2010-2013. ro^HHe, xao mTO je h nporH03HpaHO 
y Bcorpanckoj mxojin MeTeoponoraje, CBeexa 3. Mel)yTHM, 
nporH03HpaHH tox aoraljaja iinjc y noTnyHOCTH ocTBapeH. r panaunja 
ce pa3Bnjajia cnopHje Hero mTO ce onexHBa.no, iuto ce oOjaimtaBa 
HHH>eHHH,OM na j e h axTHBHOCT CyHu,a cjia6nja. jjajbH tox 3aBHCH on 
BpeflHOCTH conapHor (j)jiyxca Ha 2,8 GHz, Taxo na je onexHBaHO na ce 
npeHaMHO>xeH.e HacTaBH. Jcnnno y cjiynajy Harnor noBehaiba 
BpenHOCTH MO>xe ce onexHBaTH npexna rpanarpije. reoMaraeTCXH 
HH^excH AA h Ap Taxol)e ce Mory aoBecTH y Be3y ca nepHOflHMa 
rpananuja i y6apa y CponjH. 
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,HoKyMeHT 6poj 13 
7522. ro/iHHa (2013.) 
y Eeorpany 


MeTeopojiouiKa MepeH>a h 0CMaTpaH>a 
Bjia/iHMHpa Jaiximiha 

y Eeorpany (CemaK) on 1848. no 1899. ronHHe 
BnaduMup Eujwk, HedejbKO Todopoeuh 

MeTeopojioniKa oncepBaTopHj'a y Eeorpany 3anonejia je ca 
peflOBHHM MepetbHMa h ocMarpaibHMa 13. jyjia 1887. ronHHe (01. jyjia 
no jyjinjaHCKOM Kajiconapy) Ha jyioiaiiannoM Bpanapy y 
npnBpeMeHoj oncepBaTopnjn, y nBopnniTy npn3eMHe Kyhc y yjinn,n 
CBeT03apa MapKOBnlia 6poj 66, ran 1 1 hj c Ha yray nanainibHx yjiHH,a 
CBeT03apa MapKOBuha h Bojbohc MujiciiKa. Ha toj’ jioKau,HjH cy 
ocMaTpa&a BprneHa no 13. Maja 1891. ronHHe (01. Maja no 
jyjiHj aHCKOM Kajicnnapy), Kana j c OncepBaTopHj'a iipcccjbcua Ha HOBy 
jiOKau,Hjy, ynajbcuy oko 350 MeTapa on upBoSm nc, y HOBononHrHyTy 
3rpany, Ha nanainiboj jioKau,HjH y ByjieBapy oaio6ol)ciba 6poj 8. 
3aneTHHK Mcpciba, ocHHBan h npBH ynpaBHHK AcTpoHOMCKe h 
M eTeopojioniKe oncepBaTopHje 6 ho je Mujian HcnejbKOBuh (1857- 
1950), npocftecop Ha KaTenpn 3a acTpoHOMHjy ca MeTeopojiornjoM Ha 
BeJIHKOj HIKOJIH. 

y Cp6njH cy MeTeopojiomica Mcpciba h ocMaTpaita aanoncjia 
nempH nepemije pamije, cpenHHOM ncBcuiaccioi Beica, Kana je 
BjianHMHp JaKinnh (1824-1899), npoc|)ecop Jlnneja h hjibii /Ipyuii Ba 
cpocKC cjiOBecHOCTH, nocTaBHO TepMOMeTap y Eeorpany, Ha CcibaKy, 
h on 01. jaHyapa 1848. ronHHe penoBHO Scjiokho TeMnepaTypy 
Ba3nyxa h aiMOC(|)cpcKX nojaBe. JaKuiwhcBa Mepeita h ocMaipaiba cy 
3a6ejie>KeHa y nHeBHHH,HMa ( Tlozodonuc ) k oj m cy yKopHnciin y rnecT 
CBe3aica. ,Z],o nanac je canyBaHO neT CBe3aKa, noK HenocTaje jenHa 
(HCTBpxa) CBecKa y Kojoj ce Hajia3e pcayjnaiH ocMaTpaita 3a iicpwon 
on neu,eM6pa 1865. no HOBeMSpa 1875. ronHHe. 
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Ilperjiea ca/ipacaja JaKumheBHX /jHeBHHKa no csecKaMa: 

- Tlpea ceecKa : oa jaHyapa 1848. ao HOBeMGpa 1850, h oa jaHyapa 
1891. ao jyHa 1898. roAHHe 

- ffpyza ceecKa: oa Aeu,eM6pa 1850. ao HOBeMGpa 1855, h oa 
A eu,eM6pa 1875. ao HOBeMGpa 1880. roAHHe 

- Tpeha ceecxa: oa Aen,eM6pa 1855. ao HOBeMGpa 1865. roAHHe 

- Hemepma ceecxa: oa ACuc\iopa 1865. ao iiOBCMGpa 1875. roAHHe 
(hhj e canyBana) 

- IJema ceecxa: oa ACHCMGpa 1880. ao ACucMOpa 1890. roAHHe 

- lllecma ceecxa: oa jyjia 1898. ao Aeu,eMGpa 1899. roAHHe 

MepHO MecTO Ghao je y ABopmiriy jieTH>HKOBii,a JaKHinhcBnx, 
Ha naAHHaMa CcibaKa oKpeHyTHM 3anaAy, ca norjieAOM Ha peny CaBy, 
3eMyH h CpeM, TaAa abacko oa rpaAa, Ha hbamopckoj bhchhh oa 90 
MeTapa, ca reorpa(J)CKHM KoopAHHaTaMa 44°48’ c.r.rn. h 20°27’ n.r.A, 
Ha 4 ao 5 MeTapa oa nopoAHHHe Kyhe, y ceHH,H ycaMJbcnor bcjihrot 
K ecTeHa, koj'h ce y MapTy 2008. roAHHe cpyrnno ycjieA CTapocTH. 

HajHH>Ka h HajBHHia TeMnepaTypa Ba3Ayxa MepeHa je h 
3a6ejie>KeHa y AHeBHHH,HMa oa 01. jaHyapa 1848. ao 31. Aeu,eM6pa 
1899. roAHHe (TaHHnje ao 03. jaHyapa 1900. roAHHe), KHrna h CHer oa 
01. jaHyapa 1848. toahhc, a AHeBHa KOJiHHHHa naAaBHHa oa 01. 
Aeu,eM6pa 1850. roAHHe, noAan,n BJiaroMepa (cyBH h BJia>KHH 
TepMOMeTap) oa oieroGpa 1855, rpMJtaBHHa, rpaA h Maraa oa Maja 
1856, h BeTap oa Maja 1857. roAHHe. 

3a Mcpeibc Haj HH>Ke h Haj BHrne AHeBHe TeMnepaType 
KopHHilieH je Chkcob TepMOMeTap (ToruiOTOMep), 3a KOJiHHHHy 
naAaBHHa KHHiOMep (BOAOMep - HHCTpyMeHT onncan y YnyTCTBy), a 
3a BJia>KHOCT Ba3Ayxa abb >KHBHHa TepMOMeTpa ncHxpoMeTpnj ckom 
M eTOAOM (BAaroMep). OcMaTpaHe cy nojaBe, CTaH>e He6a h BeTap. 
Mnawc, EHrae3 IJejMC Chkc (James Six, 1731-1793 ) je KoncipyHcao 
OBaj TepMOMeTap 1780. roAHHe, Koj h peracTpyje TpeHyTHy, 
MHHHMajiHy h MaKCHMajiHy TeMnepaTypy Ba3Ayxa. 

JaKuinhcB Tlozodonuc je Ba>KaH ca naymic h HCTopnj CKe 
capaHe. HaKO CTapa JaKuiHheBa Mepeiba HHcy Ghat Ha HCToj JiOKauHj w 
TAe ce caAa Hana3H MeTeopoAoniKa oncepBaTopHja EeorpaA, Hnaic cy 
oa H3y3eTHor 3Hanaja 3a eauiCAaBaibc BpeMeHCKHx npnAHKa H3 tot 
nepHOAa, h Ha ocHOBy h>hx ce MeTeopoAomiCH hh3 MO»:e npoAy>RHTH 
3a HeKHx neTpAeceTaK ioahha. 
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36or Tora ce npHCTyniuio npcSaunBaiby nonaraKa H3 
JaKuiHhcBHx opHrHHajiHHx /niCBiiHKa y ^HiHiajniH o6jihk, Kao H 
IbHXOBOM CKClIHpaiby. OpHTHHajIHH hiicbiihhh 6h ipcSajIO J\Sl ce 
3aniTHTe on Moryhnx oixnchciba, a 6hjio 6h noKCJbiio na oyny h neo 
CTajiHe nocTaBKe My3eja MeTeopononiKe oncepBaTopHj'e. 

Bjia^HMHp J a k lli m h je 6ho ocHHBan npBe Mpe>Ke 

MeTeopojioniKHx CTarnma y CpSnjn, Koja je 1857. ronwic opojajia mbk 
27 CTarnma, hito je y oho BpeMe npencTaBjbajio jenny on HajrymliHx 
MeTeopojioniKHx Mpe»:a y OKBHpy jennc np>KaBe. MeTeopononiKa 
Mepeita h ocwaipaiba ce Mopajy bphihth no ranno onpcljcnoj 
MCionojiorHjH Ha Mcl)ynaponiiOM HHBoy. H 3 thx pa3Jiora BjianuMnp 
JaKmnh je npmipeMHO YnyTCTBO 3a ocMaipanc. Ha ocHOBy H>era ce 
MO>Ke cauicnaxH (lanauiiba) MCTonojionija xicpciba h ocMaTpaita. Y 
HHJby pa3yMeBan>a h KBajiHTeTHor KopmulieiBa JaKuinhcBHx 
MeTeopojioniKHx nonaTana y aHajiH3aMa, OBne ce HaBone ochobhc 
H,pTe H3 YnyTCTBa Koje je canyBano y rjiacHHKy jjpyuiiBa cpocKC 
CJiOBecHOCTH, y CBecH,H VIII, HiTaMnaHoj y Beorpany 1856. ronHHe. 

H3B03H H3 YnyTCTBa 3 a ocMaTpane noroaonncHnx (BpeMeHCKnx, 
MeTeopojioniKHx) 6eJieacen>a y Cp6njn 

OBne je ynopcno ca cjio6onnnjnM caBpeMeHHM j e3HHKHM 
HCKa30M noBpeMeHO ynoipcojbcna cipymia TepMHHOJioraja ohot 
BpeMeHa. 

norononncHH nocjiOBH cacToje ce H 3 neT raaBHHx neJiOBa: 1 ) 
TonjiOTa Ba 3 nyxa, 2) CTaite He 6 a, 3) BJia>KHOCT Ba 3 nyxa, 4) 
aTMOctftepcKH Tajior ca CBojnM pa 3 HHM BunoBMMa h 5) Baanymnc 
nojaBe. 

I. Be.iejiceibe mowiome (mejvinepamype) ea3dyxa 

TeMnepaTypa Baanyxa Mcpn ce noMohy TonjiOTOMepa (TonnoTonHca, 
TepMOMeTporpa(j)a) ca CKajiOM nonejteHOM Ha cto CTeneHH, Kojn 
noMohy BeniTor MexaHH3Ma, y TOKy u,ejior naHa h hoIlh, 03HanaBa 
Haj HH>Ky h HajBHHiy TeMnepaTypy (TonjiOTy). 
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1. TepMOMeTap ce nocTaBJta OKancn 3 a kahh Ha TaKBOM MecTy 
iac HHKaKo cyHH,e He Aoiinpc. 

2. ITo 3anacKy cyHH,a CBaKe BCMepn iiouicnai H c kojihko CTeneHH 
hjih nojiOBHHe CTeneHH je iKnnaHcna HajBHma h Haj HH)Ka 
TeMnepaTypa 3 a nocjieflH>a 24 naca h 3aTHM 3anHcaTH 6pojHe 
BpeflHOCTH. 

3. HarayBHiH jiaraHO opylje (HHCTpyMeHr) AOTcpaiM o6e 
CKa3ajtKe Ha Kpajite TanKe bhhckot (ajiKoxojiHor) h vkhbhiioi 
ciy6a h TaKO ra ocTaBHTH Ha MHpy ao CACAche BcnepM 
(oTpecaH.e HHCTpyMeHTa) . 

4. y cjiynajy a a ce nocjie 3anacKa cyHH,a npeKO hoElh ToruiOTa 
Baanyxa Tano jaxo chh 3 h, a a je CACAche iioahc xjia/niHjc h to 
Aaacko jane Hero npcixoAiie Benepn, ipeoa CKaaajbKy 
xjiannohc - BHHCKor (ajiKoxojiHor) cry6a npyror nana yjyipo 
3a6ejie>KHTH h opylje noHOBO HarHyTH h CKaaajbKC AorcpaiH Ha 
xpaj (oTpecaH>e), a Tex y cyTOH bhacth CKaaajbKy TonjiOTe - 
>KHBHHor CTy6a, h opylje aobccth y peA Kao CBaxe Benepn. 
OBaKBe Harae npoMeHe TeMnepaaype He Aoraljajy ce hccto, 
jcAamiyr y Meceu, Aana, ajin hx He i pe6a CMeTHyTH c yMa. 

5. jjoKJie ioa CKa3aibKa y bhhckom CTy6y ctoj’h Ha Accnoj CTpaHH 

oa Hyjie h Ha jieBoj CTpaHH oa nyjic y >khbhhom CTy6y, aotac 
BA aAa Toiuiora h 6cac>km ce 3HaKOM: +, a kba je oopuyio ca 
3HaKOM: ITohito je Ten jeflHa neTHHa roAHHe xaaaiia, cacBHM 

je h3ahhiho y BpeMe toiiaoic ciaBJbai H 3naK +, jep ce oho 
noApa3yMeBa, ajin y BpeMe Mpa3a 3Hax - yBeK Tpe6a CTaBJtaTH. 

II. OiiiaHUHaihe cmawa neua 

CBojcTBO He6a yuiaBiiOM Moace 6hth: 

1 . CacBHM BeApo, KaAa ce oa H3AacKa ao 3aaacKa cyHH,a He 
nojaBH iihmaao ooAamiocTH (cnpen, BJiai a). 

2. OSaanHO, KaAa oa jyTpa ao cyroHa cyimcBM apauw He Mory 
npoSni H TaMy. 

3. IIpo3paHHO, KaAa je ago He6a oSaanaH a ago BeAap, hah KaA je 
AO noAHe oSnaHHO a nocne noAHe BeApo h oSaanHo; h yonniTe 
KaAa ce CTaite He6a y TOKy AaHa Meita. 
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4. y npo3panHe naHe ipe6a CTaBHTH h OHe Kana ce Ha He6y 
noKa>Ke cacBHM Majio o6jiaKa y Biiny pacTerHyTe TaHKe Mpe>Ke 
no xopH30HTy hjih cy ohh jeflBa npnMeTHH Kao Majin jaraH>u,H. 
jjanc koj'h cy 6jim/KC BenpuM Hero npoipamiHM ipc6a 
pa3JIHKOBaTH OH OCTajIHX H ipcoa HX o6eJie>KHTH C MaJIOM 
HyjiOM H3Hafl 3HaKa. 

5. HepeTKO ce noral)a na je ho 3ajiacKa cyHH,a Benpo, 3aTHM ce 
HaoSjianH h naflHe KHrna, a oh noHohn ce oneT pa3BenpH h 
cyipanan HeMa HHMajio oGjiao. Y OBaKBOM cjiynajy o6a nana 
rpc6a 3anHcaTH Kao Bcnpa, jep craibc He6a Ba>KH caMO npeKO 
HaHa a He h npeno hoElh, ajin 3aTO He ipe6a 3a6opaBHTH 
Ha3HanHTH Ha je npBor nana 6hjio khhiobhto h kojihko je 
KHHie H3MepeHO. 

6. He ipcoa 3a6opaBHTH 03iia L iHiH CBaKH nan, jep hx Ha Kpajy 
Meceu,a Mopa 6 hth ranai i 6poj. 

III. 3anucueawe enaoKHoemu ea3dyxa 

Bna>KHOCT ce 3araicyje noMohy BJiaroMepa Ha CJicnchw naimi: 

1. Opyl)e (HHCTpyMeHT) 3a Mcpeibe BJiare cacTojH ce H3 hbc 
>KHBHHe u,eBH, flBa CTopa3HeJiHa ToruiOTOMepa. nocTaBJtajy ce 
Ha MecTy rnc y TOKy roHHHe HHKaKO cyimaiin 3pan,H He 
Honnpy. 

2. Hcnon jcnnc n,eBH oSaBHjcnc KpnHu,OM Tpe6a yBeK na CTojn 
HaniHH,a c bohom h o6aBe3HO je HOJiHBaTH na nojia naca npe 
3amiCHBaH>a CTeneHa. 

3. CTeneHe rpc6a npowraTH h 3anHcaTH no 3ajiacKy cyHH,a, 
OHMax no 6ejie>KeH>y TonjiOTonHca (HajmDKe h HajBnme 
TeMnepaType). CTeneH cyBor BJiaroMepa Mopa yBeK 6 hth 
BHHIH OH MOKpOr. 

4. Kao h koh TonjiOTonHca, 03HanaBaTH CTeneHe ca + hjih 

5. Kana y HaniHii,H HeMa Bone h Kana je Kpram,a cacBHM cyBa, o6a 
TonjiOTOMepa Mopajy noKa3HBaTH nciy BpeflHOCT h ouna cy 
HHCTpyMeHTH noy3HaHH. Bjia>KHH TonjiOTOMep he noKa3HBaTH 
Maibc CTeneHH oh cyBor 3a ohojihko kojihko HMa MaH>e BJiare y 
Ba3nyxy. 
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IV. CaKyn/hcube aniMoctpepcKoz manoza 

Tanor ce caKynjta noMotiy BOAOMepa koj'h ce caci oj h h3 j c/imo i 

HCiBopoyiaonoi cy^a hhj'h je otbop jcAiiaK jcAiioj napucKoj 

cmonu, y koj'h Tajior na^a h h3 Kora ce nocjie Kpo3 je^Hy u,eB 

CJiHBa y je^aH jiOHau, cjinnaH BajtKy 36or cnpeHaBama HcnapaBama 

BOfle. CaKymbame Tajiora je Haj cjiojkchhj h nocao h H3HCKyje 

6pH>KJBHBO pyKOBame Koje ce cacTojH y cjicacIicm: 

1. Ha jeflHOM cjioSoflHOM MecTy, noflajte oa Kyha h Apseha, 
Tpe6a y aeiviJby ho6hth CTy6 h Ha ibCMy, nonpeKO Ha bhchhh 
oa nerapn CTone H3HaA aciYUbe jeAHy upcnai y h abc MeTajiHe 
(rB03AeHe) inmiKe. Ha h>hx ce nocTaBH HCTBopoyraoim cyA, a 
Ha H>eroBoj h3jihbhoj u,cbh noMeHyTH jiOHau, ce AOCTa jaKO 
npHHBpcTH, Aa He cnaAHe. 

2. nocjie 3aBpmeTKa khluc hjih CHera JiOHau, ipc6a oabhth h 
ycyra caKyiubcny BOAy y pa3MepeHy iainy. Ako je nao CHer, 
Tpe6a o6a cyAa CKHHym, yHera y Torniy co6y h AP>Kara aok ce 
CHer He hctoiih h 3aTHM HCToruBeHH CHer ycyra y naniy. 

3. Hama 3a Mepeme 3ape3aHa je Ha Asa MecTa ca Asa Bemnca 
6poja koj'h 03HanaBajy BHCHHy najie boac H3pa*:eHy y 
napucKUM JiunujaMa. CBaKa oa obhx JiHimja noACJbcna je 
jiHHHj'aMa Ha AeceTe aojiobc, a OBe oneT Ha neT AOJiOBa Taxo Aa 
jeAHa n,ejia jimnija HMa neAeceT ype3a. KaAa je, Ha npHMep, 
BHCHHa BOAe AO ype3a 03HaneHor ca bcjihko jeAaH h jom ceAaM 
AejiOBa, Tpe6a 3anHcara OBaxo: 1 7/50; h Taxo AaJte. 

4. y noceSHe kojiohc ipe6a 3anHCHBara BOAy AoSnjeHy oa KHme 
(jieBa KOJiOHa) h OHy oa CHera (AecHa KOJiOHa). 

5. jjoi alja ce Aa je iickh nyT KHina H3MemaHa ca CHeroM, oohhiio 
y npojiche h jecem y tom cjiynajy Tpe6a raeAara KaKBor je 
oSjiHKa 6 ho Tajior no npecTaHKy naAama h OHAa 3aBHCHO oa 
T ora yiiHcaiH BHCHHy caKyiubcnc boas y OAiOBapajyhy 
KOJIOHy. 

6. HopMajiHO, y KHmoMep i pc6a 3arjieAara CBaKH ash hcto Kao h 
y A»a npeTxoAHO HaBeAeHa opylja (HHCTpyMeHTa) 3a TonjiOTy h 
BJiary. OBa ce onpe3HOCT npenopyHyjc y cjiynajy Hofunix 
naAaBHHa (naAC>K) KaAa nocTOjH Moryhnocr Aa Jiera najia 
Knma Hcnapn, hjih 3hmh, ca H3JiacKOM cyHH,a, Aa ce najin CHer 
6p30 OTOnH. 

7. y kojihko je i pajaibc Tajiora oa yjyTpo ao MpKJior MpaKa, 
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BOflOMep He Tpe6a nnpaTH CJieneher naHa, caMO hito y tom 
CJiynajy ipcoa nainaHHiH na je caKyiubcna KOJin L inna bohc 
npoH3BOA ^BOflHeBHor nanaifca. MetjyTHM, Tpe6a ce hito je 
MOiyhe BHine nocTapaTH n, a CBaKH jrai r noonje cboj' 
oniOBapajyhn Tanor. 

8. HecTO ce floral)a na KHina HacTaBH a na^a h nooie 3anacKa 
cyHii,a h 6ejie>KeH>a raj i ora. Y OBaKBOM cjiynajy, ano je KHina 
nanajia caMO no nonohH, noSnjcny KOJin L inny ipc6a 
ypaHynai H 3 a Taj npcTxoHnn nan, a ano je npo^yacnjia jra liana 
h nooie nonohH, H3MepeHa KOJiHHHHa Ba>KH 3 a Taj nan, a He 

npCTXOHHH. 

V. OniciHasaihe ea3dyumux nojaea 

Baanymnc nojaBe (Mcrcopn) cy MiioroSpojnc, ajin mh 3 a can a 3 a 

3anHCHBaH.e npenopyHyjeMO aicnchc: 

1. Kuiuy, ano tie h3hochth h caMO iicncccm fleo Jinnnja, ipc6a 
3a6ejie>KHTH y onroBapajyhn nan, panynajyhn ra on noHotui no 
nOHOtlH. 

2. Cnee hcto Tano, ynpaBJbajyhn ce rope naBcnciinM, Kajra 6h y 
je^HOM acjiy nanajia KHiua, a 3aTHM Kao noaicnibn nanao CHer, 
Manap h Kpahe BpeMe. 

3. Masjiy, Koja ce o6hhho jaBJta Ha KpajeBHMa 3HMe. Tpe6a je 
aanncai n ano Tpaje yjyTpo h caMO nojia naca, ajin Kan ce 
nojaBH cacBHM TaHKa Maraa i peoa je H30CTaBHTH. Hcto TaKO, 
He ipcoa aanncain Maray Koja ce jaBJta Ha o6jih>kh>hm 
njiaHHHaMa hjih nan penaMa hjih nanaa iiojcannnx MecTa, Beti 
caMO OHy Koja ce ny>KC hjih Kpatie BpeMe npnMehyje Ha 
MeTeopojiouiKoj CTaHHu,H (noi OHonncnn CTaH). Kan a je Maraa 
rycTa h nyroTpajHa Tpe6a je noce6HO 3a6ejie>KHTH ca HacTanoM 
BOflOM (pocyjta). 

4. rpad, Koj n je hccto nciiiKoziJbnB, a iickh nyT je oh Bejnnce 
uiTeTe 3 a pac rnibc, noceSno ce 6ejie>KH. flonyme, rpaji je yBeK 
npaheH c khihom, na ra ce Mopa H3MepHTH c bohom (khihom), a 
ano 6h ce necinio fla na^He 6e3 KHiue, Tpe6a Bony noGnjeHy H3 
H>era, Kao h koh Marae, noccono CTaBHTH. CacBHM KpynaH 
rpafl Tpe6a noceSHO HaBecTH. 

5. rpM/baeimy, Koja ce npHMehyje caMO Kao ccBaibe He rpc6a 
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6ejie>KHTH, Beh Kan ce 3ByK y Ba3nyxy Hyjc. IlomTO ce 
rpMjbaBMiia MO>Ke on CTpaHe ocMOTpmcjba npcHyi n, 6 hjio 6h 
no6po pa ce npyra noy3nana jihhh cacjiymajy. 

6. Bemap ipc6a na3na L niTM Kan ce npHMehyje Ha npBehy h no 
3ByKy, a cacBHM raxe BeTpoBe ipc6a H30CTaBHTH. ripaBau, 
BeTpa ipc6a 3anHCHBaTH cjiOBHMa B (hctohhh), 3 (aanannH), C 
(ceBepHn) h K) (jy>KHH) h koj'h ce y iiapony 30By KornaBa, 
l opibaK, Mauapau h jyr. IlomTO cy Harne upKBe CBe OKpeHyTe 
Ka HCTOKy, ocMOTpHTejtHMa j e jiaKO pa onpcnc npaBaii, BeTpa. 

7. BeTpoBe koj'h cy cyBHrne jaKH ipe6a Ha3BaTH cmyjoM h 
3aiiHcai H hx y noceony KOJiOHy ca MeTeopHMa . 

8. Cncma u tube koj'h cy Mcrcopn Mory ce 3ana3HTH Ha iiOHCi Ky h 
K pajy 3HMe. 

9. H3Jio>Kcne MeTeope ipcoa Haj t anHHj e 6ejie>KHTH Kan i on ce 
jaBe, 6 hjio naiby hjih nohy. He ipe6a H30CTaBHTH nojaBe Koje 
ce koh Hac peTKO noraljajy, Kao hito cy ceeepua ceetmocm, 
3eM/bompecu, upeene u neiunane Kuiue, bohciic tnpyoe Koje ce 
cnymTajy H3 oojiaKa (rpoMOa, ropnano), oawenu 3jvtajeeu h 
T aKo flajte. 

nopen obot TexHHHKor flejia, BnanHMHp JaKinnh je y YnyTCTBy 
nao h onniTa npaBHJia, me ce onHcyjy ny/Kiioc™ h o6aBe3e 
ocMaipana h Harjiacno pa ohh Tpe6a caBecHO pa HcnyitaBajy 
noBepeHe hm ny>KnocTH, a THMe he CTehn He caMO yrjicn Mcljy 
cyrpaljaiiHMa, Beh h cjiaBy koh KacHHj'er cpncKor noTOMCTBa. y 
npaKTHHHOM CMHCJiy HajBa>KHHja je 3. ranKa Onnirax npaBHJia, me ce 
npenopynyje np>KaBnHM ocMarpam-iMa pa ce cjiy>Ke hobhm 
K ancnnapoM („hobh nonpaBJbciiH rperopHj'aHCKH phmckh 
M eceu,ocjiOB, Kora Kopuci n CBa EBpona“), 6ynyhn pa je Ha Taj namm 
OJiaKHiaHO ynopeljHBaHje ca noflau,HMa H3 npyrnx neJiOBa EBpone. 

HajBehn nco Mcpciba h 0 CMaTpaH>a ypanno je jihhho BnanHMHp 
JaKHinh, a npnjiHKOM H>eroBHx noBpeMeHHx oncycraBa H3 Eeorpana 
3aMen>HBao ra je ByK MapnHKOBHh (1807-1859), npenaBan 
MeTeopojioraje Ha Jlmjejy, a noBpeMeHO h Maj Ka, cynpyra h KhepKe, 
HapoHHTO y nepnony oh jyHa ho ncuc\i6pa 1899. ronmic. BnanHMHp 
JaKHinh je npeMHHyo y Ecorpany, 28.08.1899. ronmic, y 76-oj iohhihi 


IKHBOTa. 



Eeozpadcm uiKOJia Memeopojiozuje 


399 


H 3 flHeBHHKa cy y aHi niajiiin o6jihk (Excel) npeHeTe BpeanocTM 
Haj HH>Ke h HajBHine /ihcbiic TeMnepaType Baaayxa, KOJiHHHiia 
naaaBHiia y napucmm JiimujaMa h npepaMyiiaic BpeanocTH y 
MummempuMa, cxaibc He6a h aaiiH ca khihom, CHeroM, rpMjtaBHHOM, 
rpaflOM h MaraoM. Y ancBiinunMa nocToje iionaon BJiaroMepa (cyBH h 
BJ ia>KHH TepMOMeTap), ann ohh hiibk HHcy npeoaMCiiH y ani HiajuiH 
o6jihk, jep nocTOjn caMO jeana ancBiia BpcaiiocT y BCMcpibCM 
TepMHHy npn OMmaBaiby CKcrpcMa TeMnepaType, Taxo aa OBaj 
iioaaraK Hnje oa bchmkc npaKTHHHe KopncTn. Taicol)e, y ancBiiHHHMa 
ce Hajia3e n noaauM o BeTpy kojh Hncy encTeMaTCKH Schokciih, Maaa 
Mory aa nocjiy>Ke 3a caracaaBaibc BpeMeHCKnx npnjinKa oapcljcnor 
aana. Ilopefl Tora, y a 1 1 c b 1 1 h n n m a nocToje aoaaniH noBpeMeHn 
3anncn o H3JiHBan>y peice CaBe, Koja ce ao6po BHaeaa ca na^mia 
Cen.aKa, o ojiyjaMa ca jaKHM rpaaoM y Beorpaay n okojihhh, o aaryMy 
jiHCTaH>a KecTeHa (apBO ncnoa Kojer je 6 hjio MepHO MecTo) n cjihhhhm 
nojaBaMa noaajte oa, Beorpaaa ao kojhx je ocMarpaa Ha iickm naMHii 
flornao. 

KopncHHLi,HMa pe3ynTaTa Mepeiba n ocMaTpaita BaaanMHpa 
JaKmnlia Ha CeibaKy 3 a iioipcoe KOHTpojie, oopaac h aHajiH3e 
noaaraKa y ani HiajinoM oojiHKy CToje Ha pacnoaaraifcy h cxeHHpaHH 
OpHTHHajIHH aHCBlIHHH. 

^HTHTajiHH o6jihk pe3ynTaTa Mepeiba h ocMarpaiba ca CcibaKa 
caap>KH ancBiic noaaTKC 0 Haj HH)Koj h HajBHmoj TCMiicparypH 
Baaayxa, bpcth h kojihhhhh naaaBMiia, ciaiby He6a (cTeneHy 
noKpHBeHOCTH He6a o6jiau,HMa), Kao h noaaTKC 0 nojaBH rpMJtaBHHe, 
rpaaa h Marae. flopca Tora, HapaMynarc cy BpcanociH cpcaibHx 
aiiCBiinx TeMnepaaypa no (fiopMyjiH (Tmin+Tmax)/2, h y noceonc 
l aSejic yHeTH cacachn napaMeTpH: 

1) cpeaibc mcccmiic h roamiiibc BpeanocrM TeMnepaTypa, 

2) MecenHH h roan lui bn eKCTpeMH TeMnepaTypa, 

3) mcccmiic h roHMLuibc cyMe naaaBnna (y o6e MepHe jeannnuc - TIJI 

H MM), 

4) HajBelie ancBiic, mcccmiic h roanixiibe kojihmhiic naaaBnna, 

5) mcccmiic h roanixiibe Bpcanocrn 6poja aana ca oapcljennM 
CTeneHOM oSaaMiiocrn, 

6) mcccmiic h roHMHiibc Bpcanocrn 6poja aana ca rpMJtaBHHOM, 

7) mcccmiic h roanixiibe BpeflHocTH 6poja aana ca rpaaoM, h 

8) mcccmiic h roanixiibe BpeflHocTH 6poja aana ca MaraoM. 
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ria^asHHe cy MepeHe yBene, 3a npeTxoflHa 24 naca, h 
3a6ejie>KeHe y napucKUM nunujaMa. KojiHHHiia naaaBHiia je 
npcpanyuaia H3 napucKux mmuja y Mummempe npeMa (jiopMyjiH: 1 
napucKa mmuja ( IJJT) = 2,2558 Mummemapa (mm), hjih 2,256 mm 
npeMa IlaBJiy ByjcBHhy. Y nHi n iajniOM oojiHKy npnKa3aHe cy hhcbiic, 
mcccmiic n ronnuiibc Bpennoci H KOJiHMHiia nanaBHiia y o6e OBe MepHe 
jenHiiMnc. 

C o63npoM Ha KapaierepHCTHKe MepHor MecTa Ha CeitaKy, Kao 
h Ha Taaauiiby MC'iOHOJioi Hj'y Mepeita h ocMaTpaita Koja je aaia y 
YnyTCTBy (rjiacHHK /jpyuiiBa cpocKe cnoBecHOCTH, CBecKa VIII, 
Beorpaa, 1856. I oanna), OBe nonai Ke ipcoa kphthhkh nocMaTpaTH h 
kophcthth. MeTeopojiOHiKH noflau,H ca OBor MepHor MecTa cy on 
H3y3eTHor 3Hanaja 3a cauicaaBaibc BpeMeHCKHx npHJiHKa H3 Tor 
nepHoaa, a y3 aonainy aHajiH3y h Kopejiaipijy ca BpanapoM 
OMOi yhaBajy npoay>Kcibc HH3a Mepeita h ocMaipaiba y Beorpaay, y 
HHJby oopaac noaaraKa h aHajiH3e ipcnaoBa KJiHMaTOJioniKHx 
napaMeTapa. 

Cbc npHMchcnc HejiorHHHOCTH y JaKHiHtieBHM nonauMMa 
Tpe6a KopHroBaTH. IIoBOJBHaje okojihoct hito o# jyna 1887. flo Kpaja 
1899. roflHHe nocToje HCTOBpeMeHa Mepeita Ha CeitaKy h Ha 
MeTeopojiouiKoj oncepBaTopHjH Eeorpa# Ha Bpanapy. Ha ocHOBy Te 
HHH>eHHH,e MOi yhc je h npenopynjBHBO pa . ce ypa^H CTaTHCTHHKa 
Kopejiau,Hja HH3a nonaiaKa ca o6a OBa MepHa MecTa, pa 6h ce 
HanpaBHO jcHHiici Bcn hh3 xoMoreHHx MeTeopojiomKHx noaaraKa 3a 
Beorpafl. 
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Ta6ena 1. Cpc^ibc mccchiic h roamuibc TeMnepaType. 


rofl 

JAH 

(PEE 

MAP 

Anp 

MAJ 

jyH 

jyn 

ABr 

CEn 

OKT 

HOB 

flEU 

TOfl 

1848 

- 4,05 

3,06 

9,40 

15,24 

16,29 

26,61 

25,76 

26,69 

19,03 

16,77 

6,39 

- 0,15 

' 13,42 

1849 

0,03 

4,90 

4,28 

11,03 

18,00 

26,01 

23,54 

23,29 

17,95 

14,65 

6,51 

- 1,55 

’ 12,39 

1850 

- 2,59 

4,66 

3,15 

10,73 

15,76 

23,40 

24,19 

25,63 

16,93 

14,39 

7,59 

1,83 

’ 12,14 

1851 

0,17 

1,42 

7,50 

14,10 

16,65 

20,82 

23,18 

21,53 

17,39 

16,39 

8,11 

0,31 

’ 12,30 

1852 

0,70 

1,80 

1,85 

6,93 

17,82 

23,01 

24,07 

24,43 

19,73 

12,98 

10,23 

4,35 

' 12,33 

1853 

2,49 

2,77 

4,97 

7,51 

19,36 

22,59 

25,63 

24,70 

20,26 

15,60 

4,03 

- 4,04 

' 12,16 

1854 

0,17 

- 1,61 

2,25 

10,48 

19,70 

22,83 

24,36 

22,68 

16,75 

14,58 

5,83 

3,87 

’ 11,82 

1855 

- 0,97 

- 0,34 

7,32 

10,81 

18,75 

23,70 

24,72 

23,99 

17,11 

17,22 

7,39 

- 6,36 

’ 11,95 

1856 

3,73 

3,68 

2,62 

13,78 

18,34 

23,46 

22,42 

24,86 

19,66 

14,20 

2,47 

2,65 

’ 12,66 

1857 

0,86 

0,30 

4,15 

14,72 

17,34 

19,22 

23,98 

22,65 

17,53 

17,05 

5,16 

0,82 

' 11,98 

1858 

- 5,18 

- 5,25 

4,03 

12,50 

16,66 

20,51 

22,65 

20,56 

19,26 

17,37 

4,84 

3,03 

' 10,92 

1859 

- 1,09 

5,72 

8,89 

13,57 

17,64 

19,31 

24,19 

24,12 

17,65 

17,10 

7,82 

1,55 

13,04 

1860 

3,72 

2,01 

5,83 

13,22 

18,08 

22,55 

20,61 

23,65 

20,68 

11,47 

6,50 

3,17 

12,62 

1861 

- 1,96 

8,59 

7,94 

11,42 

15,25 

23,62 

23,31 

24,05 

20,38 

13,41 

8,34 

- 1,05 

12,78 

1862 

- 0,11 

2,11 

10,35 

16,09 

20,28 

22,77 

24,27 

22,68 

20,49 

15,86 

7,01 

- 1,98 

13,32 

1863 

4,82 

4,28 

10,26 

12,40 

21,01 

21,58 

23,02 

23,84 

21,24 

15,86 

8,47 

1,66 

14,04 

1864 

- 8,78 

2,81 

10,47 

8,51 

14,69 

20,54 

20,18 

20,18 

18,54 

12,19 

6,28 

- 1,22 

10,37 

1865 

3,97 

- 1,98 

2,51 

14,08 

20,70 

20,25 

23,94 

22,96 

18,46 

14,97 

8,59 



1866 














1867 














1868 














1869 














1870 














1871 














1872 














1873 














1874 














1875 












- 0,14 


1876 

- 3,47 

3,80 

10,73 

16,04 

14,91 

20,91 

21,66 

22,26 

18,38 

13,62 

2,27 

7,83 

12,41 

1877 

3,82 

4,54 

7,80 

11,71 

15,16 

21,10 

22,28 

23,74 

15,94 

10,02 

7,74 

2,69 

12,21 

1878 

- 1,20 

3,10 

6,40 

12,27 

17,46 

20,31 

22,76 

21,86 

19,26 

15,38 

10,18 

2,54 

12,53 

1879 

0,52 

8,00 

6,88 

13,72 

15,41 

22,36 

21,48 

22,20 

19,44 

12,25 

3,81 

- 6,00 

11,67 

1880 

- 3,09 

0,26 

4,32 

15,38 

15,66 

20,22 

23,84 

20,13 

17,43 

13,95 

8,36 

5,33 

11,82 

1881 

- 1,58 

0,30 

7,65 

11,00 

15,63 

19,51 

22,47 

24,10 

17,88 

10,53 

4,93 

0,85 

11,11 

1882 

1,39 

3,02 

11,50 

12,64 

16,32 

18,85 

22,43 

19,59 

18,83 

13,22 

8,39 

4,92 

12,59 

1883 

- 1,00 

1,73 

3,33 

10,06 

16,59 

20,08 

22,65 

21,15 

18,25 

13,41 

6,84 

0,96 

11,17 

1884 

1,03 

4,05 

7,38 

12,17 

17,12 

17,97 

21,78 

20,02 

17,42 

11,32 

2,44 

2,63 

11,28 

1885 

- 0,81 

4,08 

9,01 

14,46 

16,18 

20,89 

22,17 

21,20 

18,79 

14,58 

7,97 

- 1,62 

12,24 

1886 

2,84 

0,57 

3,30 

12,94 

16,58 

19,68 

21,82 

21,86 

19,33 

14,31 

8,48 

6,18 

12,32 

1887 

0,84 

- 0,67 

6,46 

11,98 

17,53 

18,70 

23,55 

21,70 

19,99 

11,02 

8,97 

0,89 

11,75 

1888 

- 6,24 

- 1,53 

8,27 

12,07 

16,55 

21,37 

21,99 

21,24 

19,19 

12,06 

2,37 

2,34 

10,81 

1889 

- 3,12 

0,46 

5,18 

12,23 

19,52 

21,77 

22,78 

21,95 

15,91 

16,44 

6,48 

- 2,52 

11,42 

1890 

1,84 

- 0,67 

7,32 

14,21 

18,47 

18,52 

23,08 

25,60 

16,58 

11,23 

8,06 

- 1,34 

' 11,91 

1891 

- 6,13 

- 3,84 

7,09 

10,01 

19,52 

20,67 

22,54 

22,36 

18,40 

15,63 

7,41 

3,50 

' 11,43 

1892 

1,27 

4,09 

5,63 

13,15 

16,49 

20,69 

21,24 

23,25 

21,01 

15,14 

3,95 

- 0,61 

’ 12,11 

1893 

- 8,46 

1,23 

6,26 

10,10 

15,33 

18,64 

21,40 

20,25 

17,85 

14,53 

7,57 

3,05 

' 10,65 

1894 

- 1,68 

2,57 

7,48 

14,59 

17,50 

18,74 

24,26 

22,00 

17,74 

15,51 

6,67 

0,38 

’ 12,15 

1895 

2,15 

- 3,42 

5,93 

11,66 

16,65 

20,33 

24,30 

21,05 

18,34 

13,75 

7,98 

2,15 

' 11,74 

1896 

- 5,54 

0,65 

9,13 

9,23 

15,86 

20,87 

22,08 

21,79 

18,34 

17,11 

5,79 

3,86 

' 11,60 

1897 

1,27 

3,21 

9,75 

12,35 

15,19 

19,95 

22,49 

22,45 

19,32 

11,16 

3,53 

0,89 

’ 11,80 

1898 

1,39 

2,12 

7,02 

13,90 

17,48 

20,78 

20,93 

21,95 

17,98 

15,52 

11,07 

3,19 

' 12,78 

1899 

4,83 

4,68 

5,36 

13,06 

17,25 

18,46 

21,41 

20,25 

18,10 

10,88 

7,25 

- 0,94 

’ 11,72 

CPEfl 

- 0,55 

1,93 

6,59 

12,33 

17,21 

21,05 

22,89 

22,53 

18,54 

14,16 

6,67 

1,14 

12,04 
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Ta6ejia 2. Mcccwnc h l o^Hinibc kojihwhiic na^aBHiia. 


ron 

JAH 

OEB 

MAP 

Anp 

MAJ 

jyh 

jyn 

ABr 

CEn 

OKT 

HOB 

flEU 

ron 

1848 














1849 














1850 












18,0 


1851 

3,9 

0,0 

22,1 

46,4 

114,0 

62,6 

55,0 

166,0 

57,4 

33,8 

59,5 

53,6 

674,5 

1852 

16,2 

36,0 

26,6 

81,8 

83,4 

18,0 

99,9 

41,6 

82,9 

91,7 

81,7 

12,6 

672,3 

1853 

31,4 

51,6 

91,5 

69,2 

28,9 

91,4 

40,2 

91,1 

4,0 

35,6 

79,2 

54,4 

668,5 

1854 

27,9 

47,1 

22,3 

11,7 

25,0 

67,0 

114,6 

55,9 

45,5 

31,4 

125,9 

27,0 

601,5 

1855 

51,6 

77,3 

32,8 

46,4 

123,6 

62,1 

41,2 

188,0 

46,3 

20,0 

32,9 

64,3 

786,7 

1856 

71,8 

70,0 

33,2 

33,9 

76,0 

32,4 

61,9 

24,9 

64,4 

6,5 

60,8 

56,3 

592,1 

1857 

71,1 

12,2 

65,0 

25,8 

93,3 

115,6 

30,4 

91,0 

10,4 

34,6 

70,7 

7,2 

627,4 

1858 

22,6 

16,4 

42,4 

17,7 

95,2 

69,7 

99,3 

90,1 

49,9 

36,0 

108,3 

56,8 

704,3 

1859 

11,6 

11,1 

83,1 

94,8 

123,7 

97,4 

18,0 

66,0 

75,2 

49,2 

36,4 

51,8 

718,3 

1860 

76,8 

48,0 

32,9 

77,0 

55,8 

48,0 

140,5 

27,9 

79,8 

112,8 

78,5 

91,8 

869,8 

1861 

18,5 

4,2 

28,4 

31,4 

36,0 

57,4 

47,5 

21,0 

30,8 

14,9 

126,6 

23,3 

439,8 

1862 

55,9 

94,9 

33,2 

6,8 

32,6 

101,9 

19,9 

39,0 

43,0 

12,4 

33,8 

37,2 

510,6 

1863 

16,6 

5,0 

17,8 

19,0 

34,8 

91,1 

10,0 

54,0 

14,0 

18,8 

41,8 

13,0 

336,1 

1864 

23,4 

19,7 

81,6 

106,9 

97,0 

155,9 

33,7 

42,8 

91,9 

59,9 

178,1 

40,7 

931,5 

1865 

46,2 

108,7 

49,8 

22,1 

25,9 

90,6 

36,4 

53,9 

4,5 

55,0 

14,7 



1866 














1867 














1868 














1869 














1870 














1871 














1872 














1873 














1874 














1875 












9,5 


1876 

37,2 

29,1 

66,0 

34,7 

123,6 

164,0 

88,1 

87,2 

94,6 

59,0 

86,0 

114,9 

984,2 

1877 

7,1 

41,2 

32,9 

65,5 

196,7 

31,6 

103,1 

31,5 

183,0 

87,1 

26,6 

48,9 

855,2 

1878 

52,6 

25,7 

39,5 

94,0 

54,7 

174,1 

123,8 

45,5 

114,9 

35,8 

81,7 

131,0 

973,4 

1879 

41,7 

44,9 

36,7 

63,8 

75,1 

45,5 

79,9 

15,9 

85,1 

90,1 

113,2 

23,5 

715,3 

1880 

18,7 

6,9 

13,6 

7,5 

147,1 

86,4 

17,6 

167,6 

185,2 

80,5 

22,8 

59,2 

813,0 

1881 

145,6 

8,5 

88,4 

73,4 

46,1 

91,1 

113,9 

35,8 

53,4 

173,8 

36,4 

44,4 

910,9 

1882 

8,0 

3,6 

30,2 

25,8 

148,3 

53,8 

80,6 

67,7 

110,7 

17,1 

89,9 

65,8 

701,5 

1883 

37,8 

15,5 

62,6 

65,9 

119,7 

109,0 

30,1 

25,2 

186,6 

70,8 

72,8 

37,9 

833,9 

1884 

23,3 

18,3 

44,9 

94,1 

77,4 

140,9 

179,0 

105,0 

28,0 

59,7 

31,8 

21,4 

823,6 

1885 

11,6 

28,7 

17,9 

29,7 

70,2 

55,5 

31,0 

50,2 

80,8 

78,5 

28,7 

39,9 

522,8 

1886 

27,7 

16,3 

44,7 

32,7 

86,8 

119,4 

23,4 

73,7 

35,1 

60,3 

64,7 

62,7 

647,4 

1887 

16,4 

6,2 

65,8 

38,4 

154,8 

85,3 

56,7 

40,7 

89,1 

165,0 

38,8 

123,3 

880,6 

1888 

18,5 

29,8 

47,1 

56,6 

113,5 

24,1 

50,2 

58,3 

33,1 

55,0 

26,2 

3,1 

515,4 

1889 

19,2 

77,2 

75,9 

81,0 

73,3 

80,8 

70,9 

31,6 

76,0 

80,1 

52,8 

9,2 

728,1 

1890 

28,6 

2,1 

32,7 

48,4 

38,5 

94,7 

193,4 

1,6 

25,1 

47,8 

81,5 

26,7 

621,1 

1891 

26,5 

0,0 

56,6 

69,9 

36,6 

75,8 

109,9 

30,9 

15,4 

10,5 

96,0 

41,1 

569,3 

1892 

23,0 

31,2 

53,8 

72,3 

73,9 

93,1 

50,2 

34,2 

45,1 

70,2 

39,0 

35,1 

621,0 

1893 

47,8 

18,9 

55,6 

26,0 

37,4 

136,0 

79,5 

47,0 

52,6 

17,9 

71,0 

21,2 

611,1 

1894 

7,8 

4,0 

33,1 

13,1 

27,4 

93,5 

13,4 

51,0 

62,7 

54,9 

8,8 

96,3 

466,1 

1895 

41,5 

106,1 

37,8 

29,6 

58,7 

75,9 

18,0 

36,8 

39,0 

175,7 

12,2 

63,5 

694,9 

1896 

8,5 

12,5 

37,4 

53,5 

70,8 

140,7 

166,3 

91,9 

86,0 

47,0 

175,0 

108,4 

998,1 

1897 

20,3 

45,6 

44,4 

109,1 

221,9 

86,6 

98,1 

74,9 

135,2 

75,0 

21,9 

8,5 

941,5 

1898 

7,4 

49,5 

37,9 

139,9 

82,5 

52,4 

87,1 

65,3 

15,6 

54,7 

8,0 

15,3 

615,7 

1899 

45,5 

23,1 

86,2 

50,5 

79,7 

46,5 

52,2 

46,2 

83,7 

34,7 

11,3 

52,1 

611,8 

CPEfl 

32,5 

32,0 

46,3 

53,0 

83,6 

85,1 

70,9 

60,7 

67,1 

59,3 

62,2 

46,8 

699,4 


EeozpadcKa tuKona Memeopojiozuje 
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CnHKa 1. Chkcob TepMOMeTap (TonnoTOMep, toiuiotoiihc, 
TepMOMeTporpatfi) . 
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EeoepadcKa uiKona Mem eopoji ozuje 



Guinea 2. CipaHa ^ncmiHKa ocMaxpaiba h Mcpciba Bjia^HMHpa 
JaKuinha H3 aBrycTa 1850. lonmic. 



